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NEW! for easier adaptation and better fit — 
IN LESS TIME! 


BANDS 
FOR “EDGEWISE” TECHNIC 


* Designed to eliminate necessity of festooning interproximal edges. 


© Practically self-fitting, — contoured and designed 
for “‘Edgewise"’ technic. 


®@ Shaped to bend parallel to the cut. 


® Eliminates problem of “‘dog ears” on cuspids. 


CUSPID BAND — .0035 thick 
Kk WHITMAN BANDS 


ARE PRECIOUS METAL BANDS 
fabricated from a highly tarnish- 
resistant alloy of exceptional 


INCISAL Bracket center working qualities. Hydrogen an- 


1/20” 1.8 
hom Beso nealed for easy adaptation, the 


BICUSPID BAND — .0035 thick metal takes on exceptional edge 
strength when work hardened. 
Available with or without 1/20 


4.5mm 
Bracket Center 1.5mm width ‘‘Edgewise”’ brackets offset 


12mm 
— from straight edge 


50mm >» 


T GINGIVAL 


for easier alignment of bracket 


centers. Packages of 10 or 100. 


mow — WiLLAMs No. 1 BAND MATERIAL 


is available 


WITH “EDGEWISE” BRACKETS ATTACHED 


A high gold-platinum content alloy with extreme tarnish-resistance, 
strength and toughness, with superb working qualities. 
STRAIGHT STRIPS: 1-5/8 x .004x.150 

1-5/8 x .004 x .125 

1-7/8 x .004 x .150 
CURVED CUSPID: 1-3/4x .004 x .150 


Write for Complete Catalog and Price List of Williams Precious Metal Orthodontic Materials 


WILLIAMS cop reFiNING COMPANY INCORPORATED 
2978 MAIN STREET BUFFALO 14, WN. Y. 
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STEEL LOCKS AND BANDS 
for the Johnson Twin Arch Technic 


The new Baker tie brackets as 
well as the genuine Johnson 
locks for the twin arch technic 
are now also available in stain- 
less steel. 

All genuine Baker precious 
metal or steel caps will fit any 
genuine Johnson locks regardless 
of where your patients may go. 

The Baker tie brackets are the 
same length as the Johnson 
locks. The ligature tightens over 
the end platforms leaving the 
arch to slide freely, avoiding any 


possibility of binding the arch to 
the tooth. They have a definite 
seat for the twin arch or the 
small Johnson ribbon arch, and 
will accept up to .022 x .028 
edgewise wire perfectly. 

Both are supplied mounted on 
the four sizes of .004 Johnson 
stainless steel pinch bands 3” or 
¥3” widths, or on .003 or .004 
gauge steel strip bands #2” or 4” 
wide, 1%” or 2” lengths, or on 
welded loop and anterior bands. 


BAKER & CO., INC. 


NEW YORK CITY CHICAGO 


* 
30 Church St. 55 E. Washington Street 


October, 1955 


850 PASSAIC AVENUE ° EAST NEWARK, NEW JERSEY 


SAN FRANCISCO 
760 Market Street 
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SECUNDS Pre-Welding - . 


No Slipping .. . 


Open the piercing lever Fold the band material, place in Close piercing lever, place loop over 
slot of forming beak tooth and contour 


BETTA BAND FORMERS +13 


Pat. Pending 
UNIVERSAL DOUBLE BEAKS each 


Right and Left Posterior © Right and Left Anterior — 
BETTA 


CONSOLIDATE YOUR BUYING. Our complete stock assures you of immedi- ORTHODONTIC 
ate delivery of all your orthodontic materials from one source. P 


BETTA ORTHODONTIC SUPPLIES 


123 WEST 64TH STREET « NEW YORK 23 
IT'S ORTHODONTIC... WE HAVE 


SUPPLIES 
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fo make orthodontic bands direct 
with Rocky Mountain’s 


PEAK PLIERS 


This amazing orthodontic development enables 
a you to make your bands faster , more 
accurately, and with least possible 
—_ discomfort to your patient. 


For use with 
strong Chrome Alloy 
Banding Materials only. 


No need to waste time 
: positioning your loop or 
, bending and wiggling for 
closer adaptation! Positive grip 
: and direct crimping action makes 
it easy to place loop and draw a 
perfect band immediately. 
Simple “cinch - up” contoured 
— beak applies tension at right angle 
; : to the tooth and pulls band material Two Pliers 
to exact shape and contour. (You can’t 4 
get more accurate adaptation.) Excellent 3 
for Bicuspids! 
You will find the compact, offset snub- right and lower left molars and bicuspids, 
nose design makes for ease in intra-oral one for upper left and lower right molars 


4 handling and reduces patient discomfort to and bicuspids. The coupon below provides 
| a minimum. a convenient means of ordering should you 


Peak Pliers for molars and pre-molars wish a set of these helpful orthdontic instru- 


are furnished in sets of two: One for upper ments. 


ROCKY MOUNTAIN METAL PRODUCTS CO. 


P.O. BOX 1887 DENVER 1, COLO. 
please send to: 
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NEW! SIMPLIFIED MODEL FORMER-ANALYZER 
FRICO SYMMETRISCOPE-CEPHALOSCOPE 


This simple, practical instrument* provides— 


@ Rapid, accurate forming of permanently 
oriented diagnostic models . . . Permits re-evalu- 
ation of changes in tooth position years later. 


@ Upper and lower models which are oriented 
to each other as well as to the instrument. 


@ Easy, precise model analysis. 


® Prompt, reliable profile analysis directly on 
the patient. 


*Designed by Dr. Gerlach, Sweden. 


FREE 


Detailed 8-page booklet describing the instrument and 
technic is available on request. 


Write for our catalog — illustrating the largest assort- 
ment of orthodontic pliers in the U.S. 


_ PARKELL CO., 116 EAST 18th STREET, NEW YORK 3, N.Y. 
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DIAGNOSTIC 
SET-UP 


ANATOMIC 
POSITIONER 


LABORATORY 


ANATOMIC 
POSITIONER 


ORTHODONTIC 


Made by Professionals” 


SPECIALTIES 


WHEN DIAGNOSIS REQUIRES A 
POSITIONER OUR APPLIANCE HAS 
THESE ADDITIONAL ADVANTAGES: 


or without prescriptions. 


/ Extremely accurate set-ups with 


F Special finishing process which in- 


sures increased comfort, a more 
pleasing appearance and easier 
cleaning. 


if Elimination of breathing difficult- 


ies through our unique design. 


W Choice of hard or medium con- 
struction to suit individual needs. 


Available in finest natural rubber 
Ys —pink, black, or white. 


Orders filled promptly — Inquire 
f about our dependable emergency 
service. 


Complete information 
available upon request. 
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HYDR SEAT 


A Stable Hydraulic Positioner 
for Cephalometric Radiography 


recision positioning between seat 
levels of 23 in. to 42 in. Patient is raised and 
lowered hydraulically by foot controls. Positive 


control within 1/100 in. 


Compact and sturdy, the Hydr O 
Seat occupies only | square foot of floor area. 
It is engineered to meet your requirements of 


performance and utility. 


Sttiadbive finish in black and ivory 


with chromium plated controls. Comfortable 


foam rubber swivel seat is upholstered with 


durable, black Naugahyde. 


as illustrated 


* Electrically operated units available for fully automatic operation. 


* Attachments and modifications on special order. 


Mix matic Ang 
The Klippert Co. 


19137 Dike St., Covina, California 
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TUBES AND SHAFTING 
TUBES — HALF ROUND > 


DL-8, length .08”; DL-10, length .10” 
(Inside dimensions .032” x .064”; 
012” wall) 

DL-10H, length .10” 

(Inside dimensions .032” x .064”; 
.014 wall, extra heavy) 

DS-8, le .08”; DS-10, length .10” 
(Inside dimensions .020” x .040’; 


4 ORTHODONTIC LOCK 


Makes removal and reinsertion of 
either lingual or labial arch extremely 


simple. Permits exact and rapid length- 
ening or shortening of arch — 1/100 
inch per revolution of swivel— without 


disengaging it from bands on anterior 
arch to lie 


SHAFTING — HALF ROUND 


NEY-ORO ELASTIC #4, special sha 
to fit DL and DS tubes. PALINEY #7, 


in a straight line at the 
gingival margins, doing 
away with vertical bends. 


WIRE SIZES 
@ Round Arch Wires 


032" .036"” .038” .040° 
@ Auxilary 
.020" .022” .025”" 
gam Ribbon Arch Wires 
022” x .028" .022” x.036" 
mms Rectangular Arch Wires 


.022” x .025” .022” x .028” 
022” x .036" 


@ Square Arch Wires 2 
022" x .022" .024" x 024” 2. 


Springs 


special shape to fit DL and 
DS tubes. 3 inches of shaft- 
ing to 1 dozen tubes is 
usual proportion. 


5 dwt. container of solder in wire form. 
26 ga. and 28 ga. 


SOLDER SHAPES 
— Band Solder, .809 fine 
Each piece .20” x .062 x .0075”. 


{) Attachment Solder, .560 fine 
Each piece .127” x .062” x .0075”. 


3 Solder Ferrules, .560 fine 
Each piece .032” inside diam. x 
003” wall. 

%e° Solder Disks, .560 fine. 


THE J. M. NEY COMPANYS? 


ROUND TUBES 

R-025, length .25”, fits .040 wire 
R-125, length .25”, fits .036 wire 
R-135, length .35”, fits .036 wire 
R-145, length .45”, fits .036 wire 
R-220, length .20”, fits .030 wire 
R-310, length .10”, fits .025 wire 
Wall thickness of all around tubes is 
012”. 


RECTANGULAR TUBES 
022” x .028”, 5/16” long 


old 


SINCE 1812 


HARTFORD CONN, 
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Equipment Will 
Give You Clear 
Cephalometric 
X-Rays for 
Orthodontia Study 


@ A Ritter Dual-X, combined with Weingart 
wall-mounted Cephalometer, provides the orthodontist a 
compact, efficient method of taking informative radiographs. 


The Ritter X-ray can be operated with either 
fixed or independent control of KV and stabilized 
milliamperage. The Dual-X has more than ample capacity 
to produce lateral X-ray studies of any size human 
skull at a five foot focal spot film distance, and will include 
detail of both facial bones and soft tissue— 
up to 20 milliamperes at one second. 


The Ritter Dual-X combined with the wall-mounted 
Cephalometer provides equipment for obtaining 
comprehensive diagnostic criteria for use in orthodontics. 


See your Ritter dealer for further information or write 
Ritter Company, Inc., 1110 Ritter Pk., Rochester 3, N. Y., for 
your copy of the folder on Cephalometric X-Ray Equipment. 


RITTER PARK @ ROCHESTER 3, NEW YORK 
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Orthodontic Appliances Are Lighter, Stronger 
With 


The Superior Cold Cure Denture Acrylics 


These exclusive formula cold cure denture bases provide 
needed strength with a minimum of bulk and weight. Ideal for 
both retaining appliances and split bite plates. Elimination of 
bothersome boiling saves processing time; prevents the danger 
of water-swelling, internal 
strains and distortions. 


Very fast-setting (9/2 minutes), 
it works hand-in-glove with your 
skill to create quality appliances 
in record - making time. When 
minutes count, you can count on 
BINDIT. Available from your 
dealer in natural pink or clear. 


We certify these acrylics to com- A medium-setting (16 minutes) 
ply with A. D. A. specifications denture base of extremely fine 
No. 12 as revised. particle size . . . 150 mesh. It pro- 


We carry a full line of ortho- 


duces an exceptionally dense, 


dontic wires, arches, clamps, 


bands, wrenches, etc. strong appliance. 
Your dealer has PALA- | 
Get TEX-51 in extra light, light, nat- "6 
ural and dark pink or clear. Com- a 


plies with A. D. A. specification 
Try BINDIT or PALA- No. 12. 


TEX-51 for your own conven- 
ience . . . for your patients’ ee - 
comfort. 
THE J. BIRD MOYER CO., Inc. 
m 117-21 NORTH FIFTH STREET 
Philadelphia 6, Penna., U. S. A. 
60 Years of Dedication to the Dental Profession 
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The number of orthodontists finishing their cases. wii 
Positioners has more than doubled past two yea 
yealizing that only a Positioner.e¢ offe: 
gomplish the final movements yhen« appli: 
ir 
persons a d to fabricate for sale elastic tooth 
exclusive rights by, Dr. H. D. Kesling, D. D. S.. M. D. wi our se “up 
_ the originator, developer and holder of U. S. ‘Patents on 


HOW 


To cut anterior band fitting time 
y and costs, while providing better 


Get an introductory selection of Rocky Mountain Tru-Form Anterior Bands, which 
are supplied in 14 graded sizes and in either wide or narrow widths. 


‘ 2 To fit the upper anteriors take mesial distal measurement of upper 
e central tooth,(Fig. 1.) Compare measurement to size chart and 


Py select proper size. H. 8. 
(If too large or too small, go up or down a size.) : os 
Weld anterior band seating lug 

on lingual, (Fig. 2.) L. 10.50 


2. 


Harden labial slightly with 114 plier and bring in gingival of 
@ mesial and distal slightly with 114 plier,(Fig. 3.) “ Fie. 9° 
ig. 3: 


Push on tooth and to finish seating rest Eby Band Driver on band 
seating lug and tap band to desired position.(Fig. 4.) 

= “Fig. 4.” 

e Rules of Thumb for sizing bands to other teeth 


a. For upper laterals just drop down three sizes from size used for central. Example: if you used 
a J band for the central, you will use a G band for the lateral. 

b. Lower centrals take either size C or D or occasionally one size smaller or larger. 

¢. To fit the lower laterals, just go up one size larger than the size used for the lower central. 


SAVE EVEN MORE TIME 


By using Rocky Mountain preformed anterior bands with 
your favorite attachment already prewelded. 


If you wish an introductory assortment of these bands or a copy of Rocky Mountain's new 
Band Technique Booklet, just check and mail the coupon below. 


ROCKY MOUNTAIN METAL PRODUCTS CO. | 


BOX 1887 — DENVER 1, COLORADO 


Dr 


Send me introductory anterior band 
assortment kit 


(6 doz.) $12.00 Wide Narrow 
Send me the new Band Technique Booklet [“] 
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Original Articles 


ADDRESS OF WELCOME 
WILLARD C. FLEMING,* SAN FRANCISCO, CALIF. 


NE of the occupational hazards of a dean is that eternally he is called upon 
to make speeches. These speech requests range from learned discussions 

on the etiology of cancer to simple announcements to students. My speech 
this morning comes somewhere between these two, and is classified as an 
address of welcome. Of course, this immediately poses another problem, be- 
cause after you have said, ‘‘Hello,’’ there is little else to say, and if you try 
to expand this topic you find yourself getting into other fields, such as ethies 
and jurisprudence or the advantages of the edgewise over the ribbon arch. 

I have chosen a subject that consists of equal parts of history and crystal 
gazing. I am going to speak briefly on the changes in the dental cur- 
riculum that have been brought about by the changes in the world about us. 
In other words, over the past 150 years our profession has been a dynamic 
one, characterized by continually changing objectives which added to and 
increased the scope of our responsibilities. Dental education and the dental 
curriculum have also changed to meet these changing objectives and responsi- 
bilities. Perhaps a study of the past and the present will give us the courage 
to project into the future. 

One of the first objectives we had was the relief of pain. There was no 
educational requirement to meet before one could attempt to accomplish this. 
Anyone with forceps or a pair of pliers and a strong right arm qualified—even 
the village blacksmith and the shoe cobbler. 

The second objective was the restoration of teeth and parts of teeth. At 
this stage, the apprenticeship method of education was enough. The young 
man simply apprenticed himself to the older man, learned the tricks of the 

Read before the annual meeting of the American Association of Orthodontists, San 
Francisco, California, May 9, 1955. 

*Dean of the College of Dentistry, University of California, San Francisco, California. 
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732 WILLARD C. FLEMING 


trade, and eventually went forth to practice. Early orthodontic education 
began in this fashion. Surely it was a trade, with ‘‘trade secrets’’ jealously 
guarded, with teachers and apprentices formed together in little banks and 
cliques, where the defense of the technique and the personal prestige of the 
teacher were more important than the welfare of the patient. 

Next, and this was not very long ago, came the knowledge of the relation 
between teeth and infection, the beginning knowledge of growth patterns and 
the relation of environment to growth and development. Here, again, the 
educational requirements changed, and we developed the four-year pro- 
fessional course at the college level. It became necessary to add the preclinical 
sciences, such as anatomy, pathology, bacteriology, physiology, and so forth. 
The unstandardized and inefficient apprenticeship method went into the dis- 
card. 

We then entered the fourth period, and this is the period in which I think 
most of us are practicing. I feel that 1am. This can be called the ‘‘Control 
Period.’’ We have progressed beyond the simple treatment stage to a point 
where, with our increased knowledge of cause and, in the case of orthodontists, 
our knowledge of growth and development, we can control disease and guide 
growth, but are still unable to prevent disease or malocclusion. 

It is in this control era that we “‘came of age’’ as a profession. We became 
an integral and important part of the total health program of the nation, and 
as we accepted new and greater responsibilities we had to assume a degree of 
leadership that had not been ours in the past. It was during this period that 
we developed the preprofessional college years as a prerequisite for the study 
of dentistry. It was, and is, evident that we must have dentists of a high 
caliber, with a broad background and understanding of social and economic 
problems—those problems that dentistry faces in the world today. 

Obviously, the next step is into the field of prevention, and obviously re- 
search in dental disease and in growth and development will be the basic factor 
in this move. Graduate work in dentistry, with its emphasis on basie problems 
and research, will gradually grow. Postgraduate work, always of interest to 
the orthodontist as a means of preparation for his specialty practice, will 
gradually grow away from the undergraduate emphasis on techniques and will 
emphasize more and more the application of basie sciences to clinical practice. 
Professional dental teachers will grow in number and stature. The old groups 
of dentists held together by adherence to special techniques and articulators 
that grew out of the old apprenticeship days will disappear. In their place we 
will have groups of young men in large educational and research institutions, 
studying and developing in an atmosphere characterized by a free flow of 
words and ideas. 

There is dentistry’s story as I see it. I am grateful, as are you, for what 
our predecessors have done for us. We can never repay them for what they 
have done, nor would they expect it. All we can do is prepare, as they did, 
for the future. And so I welcome you to San Francisco to continue the 


progress that began so long ago. 
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RESPONSE TO ADDRESS OF WELCOME 


Puiuie E. Apams,* Boston, Mass. 


T AFFORDS me great pleasure to have been awarded the privilege of re- 

sponding, on behalf of the Association, to Dean Fleming’s gracious address of 
welcome and of rendering the official thanks of the membership of the Associa- 
tion for the wonderful meeting and the cordial reception planned for us here 
in San Francisco. 

When I noted in the program that I was to respond to the address of wel- 
come, I observed that between the hours of 9:30 and 10:00 there were scheduled 
an invocation, an address of weleome, and a response, and I felt myself much in 
the position of the wife of the public official who had been selected to christen 
a ship. While she stood tightly grasping the magnum of champagne and wait- 
ing for the signal, she turned nervously to one of the shipyard officials and said, 
“How hard do I have to hit it to knock it into the water?” 

Now I do not want to overdo this response, but | would be remiss, indeed, if 
I did not express, on behalf of those of us who have had the privilege of meeting 
here before, our very great appreciation for the opportunity of being here again 
and, for those who are making their first visit, their thanks for the unique and 
rewarding experience of meeting in this most interesting convention city, 
fabulous San Francisco. 

To the local group I extend the sincere thanks of our members and their 
ladies for the splendid program of entertainment and hospitality arranged for 
us. 

We are grateful to the Program Committee for the wonderful array of 
essays, clinics, and demonstrations, covering all phases of orthodontie practice, 
which they have assembled for us. It is commendable that each year we should 
all be stimulated by such programs to improve our orthodontic service and to be 
imbued by an almost divine discontent with our previous efforts. 

And now, if I may, be permitted to do so, | would like to give a very per- 
sonal reason why I am thrilled to be here at this meeting, under these cireum- 
stances, in your wonderful city. Nearly six years ago it was my privilege and 
very great honor to assume the presidency of the American Dental Association 
in this very room. Thank you very much! 

*President-Elect of the American Association of Orthodontists. 
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INTRODUCTION OF THE 1955 PRIZE ESSAY CONTEST WINNER 
BY 
DR. J. A. SALZMANN, CHAIRMAN, COMMITTEE ON RESEARCH, 
AMERICAN ASSOCIATION OF ORTHODONTISTS 
MONDAY, MAY 9, 1955 


T IS my pleasure and privilege, as chairman of the Committee on 

Research of the American Association of Orthodontics, to introduce 

the winner of the Prize Essay Contest, sponsored by the Association 
for the year 1955. 

The winner is Dr. Viken Sassouni, a native of Lebanon. 

Dr. Viken Sassouni was graduated in 1951 from Eeole D’Odonto- 
Stomatologie et de Chirurgie Dentaire de Paris (Université de Paris, 
France). He received a certificate in orthodonties in January, 1955, 
from the Department of Orthodonties, University of Pennsylvania. 
At present he is an instructor in orthodonties and cephalometries at 
the Philadelphia Center for Research in Child Growth in Philadel- 
phia. 

The title of his essay is ‘‘A Roentgenographic Cephalometric 
Functional Analysis of Cephalo-Facio-Dental Relationships Based on 
the Study of Concepts of Architectural Structure.”’ 

When Dr. Sassouni was notified that he was the winner of the 
Prize Essay Contest, he expressed his amazement to Professor Krog- 
man, with whom he is associated, that our Association had seen fit 
to bestow this honor upon him, although he is not a native or even a 
citizen of this country. 

May I take this opportunity to assure Dr. Sassouni that the 
American Association of Orthodontists, in keeping with the ideals of 
the United States of America, is interested not in his nationality or 
other personal prerogatives, but in his contribution to the progress 
of the art and science of orthodonties. 
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A ROENTGENOGRAPHIC CEPHALOMETRIC ANALYSIS OF 
CEPHALO-FACIO-DENTAL RELATIONSHIPS 


ViIKEN Sassounr, D.F.M.P., D.D.S., PA. 


INTRODUCTION 


Appraisal of Previous Cephalometric Roentgenographic Studies.—The in- 
troduction in 1931, of the Broadbent-Bolton cephalometer has opened a new 
field of investigation and understanding in the study of the head, face, and den- 
tition. 

Studies have been made to caleulate facial dimensions and growth, and to 
establish the bounds of the normal range of variation. 

For such a purpose, many points, lines, and angles have been chosen, as 
Na, S, Po, FH, Bo; generally this choice has been determined by fairly easy 
to locate points (as Na), to make possible the superimposing of tracings on a 
serial basis (as point R or line N-S), or to have a universal reference plane (as 
the FH) allowing comparison between different researchers. These planes and 
lines, however, do not necessarily reflect the bony planes of the face or its basic 
architecture. 

The Skull, Battleground of Forces——The architecture of the skull is the 
result of many forces, such as genetic forces in either racial or family line 
patterns, growth forces, muscular forces at rest (relatively static), functional 
musele forees (dynamic), and environmental forces (health, diet, ete.), on the 
adaptable bony substance. 

At each period of life the skull is the end result of the interaction of these 
forces. 

Statement of the Problem.—How can we study the architecture or strue- 
tural organization of the skull? How can we analyze it? What is the signifi- 
eanee of such architecture for diagnosis and treatment? Are disturbances or 
disproportions in facial architecture possible etiological factors in orthodonties, 
prosthetics, oral surgery, and periodonties? 

Material.—This study is based on tracings of 100 lateral head x-ray films 
taken with the Broadbent-Bolton roentgenographic cephalometer. In the sample 
there are fifty-one girls and forty-nine boys. They are white children, prin- 


Awarded first prize in the 1955 annual Prize Essay Contest of the American Associa- 


tion of Orthodontists. 

This is the expansion of a research problem undertaken in partial fulfillment of the 
requirements for the Certificate in Orthodontics, Graduate School of Medicine, University of 
Pennsylvania, December, 1954. 

The collection of the data upon which this study is based was financed in part by 
United States Public Health Service Grants D-87 to D-87(C4). 


735 


| | 
| 


8+ 


736 


cipally of Mediterranean racial origin. 
years to 15 years. 


VIKEN SASSOUNI 


Center for Research in Child Growth. 


The chronological age ranges from 7 
All the x-ray films are from the files of the Philadelphia 


TABLE I. SAMPLE oF 100 CASES ACCORDING TO DENTAL AGE, SEX, AND OCCLUSION 
OCCLUSION (ANGLE) | 
HELLMAN 
DENTAL AGE SEX NORMAL CLASS I CLASS II CLASS Il TOTALS 
IIIT A M 2 3 2 0 yy 
F 0 1 1 1 3 10 
III B M 5 4 3 2 14} 3] 
F 6 2 6 3 
M 2 0 2 0 12 
F 4 2 1 1 | 
IV A M 15 7 0 2 24 47 
F 16 1 5 1 23 ’ 
Total 50 20 20 10 100 


Terminology.— 
Planes (see Fig. 1): 


1. 


2. 


Mandibular Base Plane, OG.—A plane tangent to the inferior bor- 
der of the mandible. 

Occlusal Plane, OP.—A plane going through the mesial cusps of the 
permanent first upper and lower molars and incisal edges of the 
upper and lower central incisors. 

Palatal Plane, ON.—A plane perpendicular to the midsagittal plane, 
going through the anterior and posterior nasal spines (ANS-PNS). 
Anterior Cranial Base.—Structurally, the floor of the anterior cere- 
bral fossa. In the lateral x-ray there are two contours: the upper is 
the roofing of the orbit, including the lesser. wing of the sphenoid, 
and the lower is posteriorly the spheno-ethmoid area and anteriorly 
the eribriform plate. 

Anterior Cranial Base Plane or Basal Plane, OS’.—A plane parallel 
to the axis of the upper contour of the anterior cranial base and 
tangent to the inferior border of sella tureiea. 


. Ramal Plane, RX’.—A plane tangent to the posterior border of 


the ascending ramus. 


Arcs: 
Anterior Arc.—The are of a cirele, between anterior cranial base plane 


and mandibular plane, with O as center and O-ANS as radius. 


Posterior Arc.—The are of a circle, between anterior cranial base plane 


and mandibular base plane, with O as center and OS? as radius. 
(S” is the most posterior point on the rear margin of sella turcica. ) 


Aves: 


a. 


9 


3. 
4. 


MM’M”.— Axis of 6. 
I1’1”.—Axis of 1. 
ii’— Axis of 1. 
mm’.—Axis of 6. 
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FACIAL STUDY 
The aim of this study is to try to find some acceptably constant relation- 
ships in the architecture of the head and to use them for diagnostic and treat- 
ment purposes in orthodontics. 
Analysis.—We shall examine, in sequence, the mandible, the palate, and 
the anterior cranial base. 


x 


Fig. 1.—A well-proportioned face. 

Planes: OKS’I"M"LF or OS’, Anterior cranial base plane; O-PNS-ANS-N or ON, pal- 
atal plane; ORMmilp or OP, occlusal plane; OgTm’'i/UG or OG, mandibular base plane; RgX’, 
ramal plane. 

Ares: L-ANS-U, Anterior arc; S*KT, posterior arc. = 

Axes: MM’M”, Axis of 6; IJI/'I”, axis of I; mm’, axis of 6; ii’, axis of 1. 


The mandible, as seen in lateral x-ray films, shows three main types: (1) 
curved, where it seems that the upward traction forces at the gonion and the 
downward pulling forces at the menton are in equilibrium (Fig. 2); (2) oblique, 
where upward traction and downward pulling forces seem to be so strong that 
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we have a notch just anterior to the gonial insertion of the masseter (Fig. 2); 
and (3) horizontal, where the upward traction forces at the gonion seem to be 
greater than the downward pulling forces at the menton (Fig. 2). 


The palate, as seen in lateral x-ray films, presents three types: (1) hori- 
zontal (Fig. 3, 4), when the line connecting ANS and PNS passes through the 
bony structure of the palate; (2) convex (Fig. 3, B), when the line connecting 
ANS and PNS passes above the bony structure of the palate; and (3) coneave 
(Fig. 3, C), when the line connecting ANS and PNS passes below the bony 
structure of the palate. 


Relationship between the palate and the mandible: Generally with a curved 
mandible we find a horizontal palate (Figs. 2, A, 6, and 8); with an oblique 
mandible we find a convex palate (Figs. 2, B and 18); and with a horizontal 
mandible we find a concave palate (Figs. 2, C and 19). 

The key ridge, as seen in lateral x-ray films, presents two shapes: (1) verti- 
eal and straight, or |-like (Fig. 3, A), and (2) double-curved, like a reverse 
3 or like a sigma (X) (Fig. 3, B and (). 

Correlation between the key ridge and the palate (Table 11): When the 
palate is concave or convex, the key ridge is 3-like (Fig. 3, B and C). When the 
palate is horizontal, the key ridge is I|-like (Figs. 1 and 3, A). Anticipating 
a little, let us add that the key ridge is also ¥-like when the upper and lower 
faces are not equal in size and position (Fig. 16). 


TABLE IT. CORRELATION BETWEEN THE KEY RIDGE AND THE PALATE 


OCCLUSION | — | = | —zZ | \4 | TOTAL 
N 30 9 7 4 50 
I 2 6 2 0 20 
II 9 6 3 2 20 
5 1 0 10 
Total 55 26 13 6 100 


—: Horizontal palate. 
\/: Concave palate. 
Convex palate. 

| Vertical key ridge. 
t-like key ridge. 


Correlation between the anterior cranial base and the palate: This is 
difficult to evaluate. The relationship is best seen when palatal contour, from 
ANS to PNS, is irregular (Figs. 17, 18, and 19). The irregularity in palatal 
contour seems to be matched with irregularity in anterior cranial base contour. 


Synthesis.—The foregoing are the bony planes easily picked up in the 
lateral x-ray films. We may add another one—the occlusal plane. We are 
aware that these planes are not geometrically ideal, but for the sake of our 
study we will assume them to be geometric planes, bearing always in mind the 
observations already made concerning their individual variation in shape. 


Relationship between mandibular base plane, occlusal plane, palatal plane, 
and anterior cranial base plane (Fig. 1): If we prolong these planes on a lateral 
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x-ray tracing, they all meet together posteriorly at the same point O in a well- 
proportioned face. This is not only a condition, but also the definition of such 


a face. 


Relationship between point O and the bony profile of a well-proportioned 
face (Fig. 1): If we draw a cirele from O as a center, and with O-ANS as the 
radius, we find that it passes through: pogonion, the incisal edge of the upper 
central incisor, the anterior nasal spine, nasion, and the fronto-ethmoid junction 
(x-ray projection). In other words, all these points are equidistant from point 
O. 

Posterior relationship in a well-proportioned face (Figs. 1 and 4): If, from 
point O as a center, we draw a circle passing through the posterior wall of sella 
tureica (S°), it also passes through gonion. Therefore, we can say that (1) 
the gonion and the posterior wall of sella tureica are equidistant from O and 
(2) sinee the radii in the preceding two paragraphs mark equidistant points, 
it is to be noted that anterior cranial base and corpal length of the mandible are 
equal in length and position (as referred to point O). 


Fig. 4.—KL-ANS-UT, Facial limits 


Relationship between anterior and posterior arcs in a well-proportioned 
face (Figs. 1 and 4): The face is delimited: above, by the anterior cranial 
base plane; below, by the mandibular base plane; anteriorly, by the are passing 
through ANS; and posteriorly, by the are passing through 8°. The proportion 
between anterior and posterior ares is a function of (1) angle S’OG and (2) 
Ra (O-ANS) 
Rp (O-SP) 


the ratio of both radii 


The combination of S’O G and a is the facial index. 
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Fig. 5. 
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Fig. 6. 


Fig. 5.—Facial pattern Type IA. 
Fig. 6.—Facial pattern Type IB. 
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Relationship between the angles formed at point O (Figs. 1 and 4): The 
angle S’O G (the angle formed by the mandibular base plane and the anterior 
cranial base plane or mandibulocranial angle) is unique to each individual face. 
The angle S’O N (the angle formed by the anterior cranial base plane and palatal 
plane or palatocranial angle) is equal to the angle NOG (the angle formed by 
palatal plane and mandibular base plane or palatomandibular angle) S’ON = 
NOG. The angle N O P (the angle formed by the occlusal plane and the palatal 
plane, or the occlusopalatal angle) is between 1/1 and one-half the occlusoman- 
dibular angle: angle N O P equals 1/1 to one-half angle POG. In other words, 
angle P OG is always larger than angle NOP in a well-proportioned face. 


Definition and Classification.— 


Definition: To the concept of a norm or a standard we wish to add the 
concept of proportionality. We shall define a well-proportioned face, as one 
in which backward prolongations of the following planes all meet in a common 
point O (Fig. 1): the anterior cranial base plane, the palatal plane, the occlusal 
plane, and the mandibular base plane. This complex permits us to attempt a 
classification of facial types with varying degrees or patterns of proportionality. 

Classification of facial types: The various facial types may be classified 
as follows: Type I (Figs. 5 and 6), wherein the anterior cranial basal plane does 
not meet the three other planes at the common point O; Type II (Fig. 7), where- 
in the palatal plane does not meet the three other planes at the common point O; 
Type III (Fig. 8), wherein the occlusal plane does not meet the three other 
planes at the common point O; and Type IV (Fig. 9), wherein the mandibular 
base plane does not meet the three other planes at the common point O. 

Subdivisions: In each of these types, the plane which does not meet the 
three others at point O may pass either (A) above or (B) below that point. We 
will, therefore, add to Types I, II, III, and IV, the letter A or B, according 
to the position of the plane. For example, in Fig. 5, we have a facial pattern 
Type IA; in Fig. 6, we have a facial pattern Type IB. 

Data: In our study of 100 lateral x-ray films we have found sixteen with 
a well-proportioned facial pattern. All these have normal occlusion. On the 
other hand, none of the cases of malocclusion has a well-proportioned face. 

The others are reported as shown in Table III, which gives frequencies be- 
tween facial pattern and occlusal categories. 


TABLE III. FActIAL PATTERN AND OCCLUSION 


OCCLUSION 


FACIAL PATTERN | NORMAL | CLASS I | CLASS Il | CLASS III | TOTAL 


Well-proportioned 16 - - - 16 16 
IA 4 1 6 2 13 24 

B 5 3 3 0 11 . 

II A 4 1 1 2 8 er 

B 9 6 4 0 19 - 

Il A 3 1 0 0 4 12 

B 4 1 2 1 8 - 

IVA 3 6 3 5 17 2] 

B 2 1 1 0 4 “ 

Total 50 2 20 10 100 


> 


x 


rf 
¢ 7 
| 
bx 
* 
as 
24 


— - 


744 VIKEN SASSOUNI 


Fig. 7. 
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Fig. 7.—Facial pattern Type IIB. 
Fig. 8.—Facial pattern Type IIIA. 
Fig. 9.—Facial pattern Type IVA. 
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The major conclusions here are: (1) A well-proportioned face, as deter- 
mined by our criteria, has normal occlusion. (2) Normal occlusion, as defined 
by Angle, is the condition necessary but not sufficient for a well-proportioned 


Fig. 10.—Vertical proportions. A, Lower face larger than upper face; B, lower face equal to 


upper face; C, lower face smaller than upper face. 


face. Among our fifty eases with normal occlusion, only sixteen have well-pro- 


portioned faces. 
quent. 


(3) Type II facial pattern, in our sample, is the most fre- 
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Vertical Proportions —We have already defined the anteroposterior strue- 
tural relationships of the face. In like manner we will establish a classification 
based upon the vertical proportions (anterior and posterior). 

Basically, we will compare lower face (below the palatal plane) to upper 
face. 

I. Equal: The distance from ANS to the mandibular plane is equal 
to the distance from ANS to the cranial base plane, on the are 
(Fig. 10, B). 

II. Minus: Where the lower face is smaller than the upper face (Fig. 

10, C). 
III. Plus: Where the lower face is. larger than the upper face (Fig. 
10, A). 

The classification is based on ANS for the anterior face and PNS for the 
posterior face. 

In our sample the correlation between occlusion and vertical proportions 
is shown in Table IV. 


TABLE IV 


ANTERIOR VERTICAL PROPORTIONS POSTERIOR VERTICAL PROPORTIONS 
FACIAL FACIAL 
PATTERN E + - TOTAL PATTERN E + - TOTAL 
N 14 18 18 50 N 23 9 18 50 
T 9 10 1 20 I 13 4 3 20 
II 6 9 5 20 II 9 2 9 20 
III 2 4 4 10 Ill 2 1 7 10 
Total 31 41 Total 47 16 7 100 


= Lower face equal to upper face. 
+ = Lower face larger than upper face. 
— = Lower face smaller than upper face. 


A highly interesting finding is the correlation between the facial patterns 
and the anterior vertical proportions. Facial pattern Types IA and IIB have 
a lower anterior face that is larger than the upper. Facial pattern Types IB, 


‘ ITA, and IVB have a lower anterior face that is smaller than the upper. Facial 


pattern types IITA and IIIB have upper and lower faces which are approxi- 
mately equal. Facial pattern type IVA may have a lower face larger or smaller 
than the upper face. This suggests that if Types IA, ITB, IB, ITA, and IVB 
are dependent on ANS, Type IVA is caused by the position of either menton 
or gonion (vertically speaking). 

Classification of the Profile—Based on the anterior @re and the points of 
reference on the profile (Na, ANS, upper incisor, pogonion), we may establish 
a classification of the different profile types: 

I. Archial: by definition, we will call an archial profile the one where 
the anterior are passes through Na, ANS, upper incisor edge, 
pogonion (Fig. 11, B). 

II. Prearchial: Where ANS, upper incisor, and pogonion are situated 
anterior to the anterior are passing by Na (Fig. 11, A). 

III. Postarchial: Where ANS, upper incisor, and pogonion are sit- 

uated posterior to the anterior are passing by nasion (Fig. 11, C). 
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Fig. 11.—Types of profile. A, Prearchial; B, archial; C, postarchial. 
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12.—Types of profile. 


A, Convex: B, archial; C, concave. 
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IV. Conver: Where ANS and the upper incisor are situated anterior 
to the anterior are passing by Na and pogonion (Fig. 12, A). 
V. Concave: Where ANS and the upper incisor are situated posterior 
to the anterior are passing by Na and pogonion (Fig. 12, C). 
Table V shows the frequencies between the profile types and the different 
classes of malocclusion. 


TABLE V. PROFILE AND OCCLUSION 


POST- 

OCCLUSION ARCHIAL PREARCHIAL ARCHIAL CONVEX CONCAVE TOTAL 
Normal 19 6 11 3 11 50 
Class I 6 1 7 2 4 20 
Class IT 6 2 4 5 3 20 
Class IIT 0 0 0 1 9 10 
Total 31 a) 22 11 27 100 


Conclusion of Facial Study.—A complete, well-proportioned face, as seen 
on the lateral x-ray film, is the one (Fig. 1) in which (1) the four facial planes 
meet at the same point O, (2) the anterior upper and lower faces are equal, (3) 
the posterior upper and lower faces are equal, (4) the profile is archial (the 
anterior are passes through Na-ANS-upper incisor and pogonion), and (5) the 
posterior are passing through dorsum sella passes through gonion (the corpus 
of the mandible is equal in size and position to the anterior cranial base, com- 
parative to the palatal plane). 

We see, therefore, that there can be numbers of well-proportioned faces, as 
it is a question of proportion and not of absolute size. 


TEETH AXES AND FACIAL PLANES 


On a lateral x-ray film the teeth which are the most significant because of 
their eruption age, their clear image, and their early extreme position (anteriorly 
and posteriorly on the dental arch) are the upper and lower first permanent 
molars (later second molars were considered) and the upper and lower central 
incisors. We will base our study on these teeth (1-6 and 1-6). 

The following findings are based mainly on the study of the sixteen children 
with well-proportioned faces who also combine a normal occlusion. 


Mazilla (Fig. 1).— 

1. The axes of 6 and 1 intersect at the level of the bony orbital contour, as 
seen in lateral view (Fig. 1, point x). 

2. They form, with the palatal plane, a triangle whose palatal angles have 
the following relationship: angle M’ = angle I’ + 10 degrees. (M’ is the angle 
formed by the 6 axis and the palatal plane, and I’ is the angle formed by 1 and 
the palatal plane.) Now, if we note that the 3 axis forms with 1 an angle of 
nearly 10 degrees, we may conclude that the 6 axis and the 3 axis form a 
perfect isosceles triangle with the palatal plane. This means that the best 
stability and balance (functionally and mechanically speaking) are realized 
when the axes of the maxillary teeth form an isosceles pyramid* whose base is 


*The use of the word pyramid suggests a three-dimensional relationship, since trans- 
verse relations must also be considered. 
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the palatal plane. We shall use the 1 axis, however, since it fulfills the require- 
ments just given. Therefore, we retain the equation, angle M’ = angle I’ + 10 
degrees, keeping always in mind the key role of 3. 

Mandible (Fig. 1).— 

1. The ramal plane and the 1 axis form, with the occlusal plane, an isosceles 
triangle. Angle R = angle i. (Angle R is formed by the occlusal plane and 
the ramal plane; angle i is formed by the occlusal plane and the axis of 1.) 

2. The axes of 6 and 1 form a triangle, the base of which is along the 
mandibular border. The angle formed by the axis of 6 (angle m’) is related 
to the angle formed by the axis of 1 (angle i’), so that m’ — i’ + 5 degrees. 
(The remarks made for the upper canine apply here too.) 

3. The axis of 7 is parallel to the axis of 1 (7 // 1). 

We have thus pointed out the relation of the teeth to their bony base—the 
maxillary teeth to the palatal plane, the mandibular teeth to the mandibular 


base plane (in other words, to their immediate adjacent planes). 
I 


Relationship Between Teeth Axes and Other Planes (Fig. 1).— 

1. If we prolong the 6 and 1 axes so that, after crossing each other at 
point X, they intersect the anterior cranial basal plane, we find that the newly 
formed triangle, I” XM”, is similar to the triangle, IXM, formed by the 6 and 1 
axes with the occlusal plane. As a result, reciprocally, angle I” equals angle M, 
and angle I equals angle M”. 

2. If we prolong the 1 axis anteriorly so that it intersects the palatal plane, 
we find that the angle formed (iNI’) is equal to the angle formed by the upper 
incisor and the occlusal plane (OII’). In other words, the axial inclination of 
the lower central incisors to the palatal plane is the same as the axial inclination 
of the upper central incisor to the occlusal plane. 

At each step we see that the interactions and the interrelations are getting 
more and more complex. A disturbance in any part of the face is reflected in 
the whole structure. 


GROWTH STUDY 

The preceding analysis enables us to study facial growth. employing a new 
method of superimposing the tracings of lateral x-ray films. 

We shall use the point 0 as the fixed point. 

There are two possibilities without orthodontic treatment: (1) the facial 
angles remain the same throughout growth or (2) the facial angles change during 
growth. 

The Facial Angles Do Not Change (Fig. 13, SH-101).—Here we see that 
the four planes superimpose one upon the other and that none of the angles at 
0 change. This is a case of a well-proportioned face and well-proportioned 
growth. The relationship between upper and lower faces (above and below 
the palatal plane) and anterior and posterior faces (limited by the two ares) 
grows proportionately in every part. 

The amount of growth can be easily caleulated. Between the first and the 
second tracings, the only change is in the length of the radii. Therefore, the 
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growth proportion is equal to the proportion between the radii. If we call 

R, the radius O-ONS, and R, the radius O-ANS., the growth index between 

Nov. 13, 1951 (13:1) and March 2, 1954 (15:5)* is equal to R,. In this example 
R, 

it is true for horizontal as well as vertical growth, as the face is well proportioned. 

The Facial Angles Change (Fig. 14, SH-297).—This is a Type IB facial 

pattern with good occlusion. Looking at the tracing of Nov. 1, 1950 (11:10), 


— 
3- 2-54 


Fig. 13.—Well-proportioned face; well-proportioned growth. 


Fig. 14.—Type IB facial pattern; nonproportioned growth. 


we see at once that there is a disharmony between the upper and the lower faces. 
This is due to the fact that the proportion between the anterior upper face and 
the posterior upper face is not equal to the proportion between the anterior 
lower face and the posterior lower face. In other words, (1) the angle formed 
by the basal plane and the palatal plane is not equal to the angle formed by the 
occlusal and mandibular base planes and (2) the four planes do not meet at 


*The figure in parentheses, as 13:1, is for chronological age; that is, 13 years, 1 month. 
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the same point, 0. When we superimpose the second tracing of Feb. 10, 1953 
(14:1) on the first, we see that (1) the lower face has grown in the same propor- 
tion in all the dimensions (horizontal and vertical); (2) in the upper face there 
is a lack of growth posteriorly (between sella and palatal plane); and (3) while 
the palatal plane has not changed, the shape of the palate has become more 


convex. 
Fig. 15. 


Fig. 16. 


Fig. 15.—Class II malocclusion before and after treatment. 
Fig. 16.—Class III malocclusion before and after treatment. 


Let us now examine the changes during orthodontic treatment. The first 
example is that of a class II malocclusion (Fig. 15, O-289). Fig. 15 shows the 
superimposed tracings on angle 0 before and after treatment. Here we see 
that treatment has resulted in both a normal occlusion and a well-proportioned 
face. After treatment, (1) the four planes intersect at the same point; (2) 
upper 6 and 1 form more nearly an isosceles triangle above the palatal plane 
and are in good relationship with the basal plane; (3) the lower 6 and 1 form 
an almost perfect isosceles triangle with the mandibular plane; (4) the facial 
are is within + 1 mm. from pogonion, 1, ANS, Na.; (5) besides the dental change, 
the main change in the bony structure is in the palate. We see that the palatal 
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plane has been tipped downward posteriorly. This is due less to the posterior 
nasal spine than to the ANS, which is proportionally higher than in the first 
tracing; in other words, the anterior upper and lower faces are in better 
proportion. 

The second example is that of a Class III malocclusion (Fig. 16, 0-464). 
In these superimposed tracings we see that: (1) Treatment and growth have 
not changed the angle formed by the anterior cranial basal plane and the 
mandibular base plane. This means that the over-all growth between these two 
planes (anteriorly and posteriorly) has been proportionate. (2) The angle 
formed by the occlusal plane and palatal plane has opened up. This means 
that, within these two planes, the anterior vertical segment has grown propor- 
tionally more than the posterior one. The second ANS is higher now than the 
first one. This change may be attributed to orthodontic treatment. (3) The 
face is not well proportioned because the four planes do not intersect at the same 
point, 0. (4) ANS and 1 are still posterior to the facial are (drawn here by 
reference to pogonion and nasion to show that this Class III malocelusion is 
due to an underdevelopment of the maxilla and not an overdevelopment of the 
mandible). 

As stated before, the anterior cranial base is equal to the corpus of the 
mandible, which is what we see here. This brings us to a more practical subject: 
how to make a diagnosis with this analysis and how to decide on a treatment plan. 


SOME THOUGHTS ON TREATMENT PLANNING 


In the following examples, our recommendations as to treatment in each 
ease have been dictated solely by our analytic concepts. It should be understood 
that this is an ideal and theoretical treatment. We have not discussed what is 
possible and how; in other words, we have not considered the limitations of 
orthodonties. 

For example, when we say that the premaxillary area and ANS should be 
brought downward we do not consider the way of doing it or the best time to 
do it. 

We must remember that in our specialty appliances have been invented and 
perfected to meet the need of a certain type and a certain philosophy of treat- 
ment. Let us think for a while about the expansion arch wire, the tip back 
bends, and the occipital anchorage. 

Let us also be aware that the basic question—‘‘Can we modify the facial 
structure by orthodontic appliance ?’’—has not been answered yet. The reports 
are based on a limited number of treated cases, of patients within a limited age 
range treated by a specific appliance. 

In diagnosis, three viewpoints are possible : 


1. A specifie face can be compared to an ideal, and the decision is 
made by the orthodontist. 
2. A specific face can be compared to an average face (based on the 


concept that the majority is the normal), and the type is derived from 
the majority of people. 
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3. A specific face can be compared to the optimum for that specific 
face, as presented in this analysis. Here, the decision is set by the 
architecture of the patient’s face itself. 


We emphasize that no single viewpoint has the complete answer. A com- 
bination or synthesis of all three would come nearer an ideal interpretation in a 
given case. 


DIAGNOSTIC AND TREATMENT PLAN 


The diagnosis should always be earried in the following sequence: (1) 
determination of the malocclusion (independently of the determination of the 
malocclusion by clinical examination) ; (2) study of the facial proportions by 
means of the planes and ares; and (3) study of the axial inclination of the teeth 
and their relation to the planes. The best way to demonstrate the foregoing is 
by examples. 


Study of Facial Proportions.—The first example is Case O-276 (Fig. 17). 
Occlusion: Class II, Division 1. 
Facial pattern: By drawing the four planes, we see that this case is a Type IIB. 


Anterior arc: With 0 as center and 0-ANS as radius, we draw the anterior 
are. In this case it is in front of pogonion; posterior to the incisal edge of 1, 
and posterior to nasion. Quantitatively, the major malposition is in the pogon- 
ion. 


Posterior arc: With 0 as center and 0-S° as radius, we draw the posterior are. 
It intersects the mandibular base plane anterior to the gonion. 


Vertical balance: We have found that in a well-proportioned face the palatal 
plane should be equidistant from the anterior cranial basal plane and the 
mandibular base planes. In this case, we have to determine the site of the 
disproportion, at ANS or PNS. 


1. ANS—must be at the midpoint of the anterior are. Thus, if from 
ANS as center and the upper anterior are as radius, we draw a circle 
(plain circle) we see that, in the lower face, it intersects the anterior 
are above the mandibular base plane. In other words, the anterior 
upper face is shorter than the lower one. 


2. PNS: If we draw a circle from PNS as center and PNS K as 
radius, it will intersect the posterior are very close to the mandibular 
base plane. In other words, the posterior upper face is equal to the 
posterior lower face. 


3. Palatal shape: Note that the palate is convex. If we draw the 
plane of the posterior part of the palate (dotted line), it divides the 
anterior are (dotted circle) more equally. 


Diagnostic findings: (1) Horizontally, this is a Class II malocclusion due 
to the posterior position of the mandible. The maxilla is well situated. (2) 
Vertically, ANS and the anterior portion of the palate (premaxilla or incisal 
bone) are too high. 
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Fig. 18. 


Fig. 17.—Study of horizontal and vertical proportions. 
Fig. 18.—Analysis of a Type IIB facial pattern. 
Fig. 19.—Plane analysis. 
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Treatment: (1) Bring the mandible forward, since both pogonion and 
gonion are posterior in position; and (2) bring the premaxillary area downward, 
since there is an imbalance between upper and lower anterior face heights. 

The second example is Case 0-549 (Fig. 18), a similar Type IIB face with 
a convex palate, oversized but well-positioned mandible, anterior upper face 
smaller than the lower, and posterior upper and lower face equal. Treatment 
is mainly to bring the anterior palate and ANS downward; the dotted line 
shows where to bring the ANS. 


10 


Fig. 20.—Relationship of teeth axes and planes in a Class II malocclusion. 


The third example is Case SH-526 (Fig. 19). Here the lower anterior face 
is smaller than the upper. This is due to the fact that ANS and the pre- 
maxillary area are at too low a level. To correct this, the ANS and the pre- 
maxillary area should be elevated; at the same time pogonion should be brought 
downward. The extent of these changes is shown in the drawing. 


Study of Teeth-Plane Relationship (Fig. 20, O-143).— 


Skeletal analysis: This patient has a Type IA face. Only the pogonion is 
posterior to the anterior are. The posterior are passes behind the gonial angle. 
The anterior upper face is smaller than the lower; the posterior lower face is 
smaller than the upper. The proportion between the anterior and posterior 
upper ares is not equal to the proportion between the anterior and posterior 
lower ares. 
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Skeletal diagnostic observations: The length of the corpus of the mandible 
is smaller than the anterior cranial base. ANS is situated too high. | 
Treatment: We cannot directly change the anterior cranial base plane. | 
Therefore, although this patient has a Type IA facial pattern, we will consider 
it as a Type II face and try to correct the disproportion by bringing the palatal 


| and occlusal planes to point 0; that is, we will bring the ANS downward. ¢ 

Teeth axial inclination: } 

A. Mavilla: (1) We have angle M’ = 78 degrees and angle I’ — 78 : 

degrees; we should have angle M’ = angle I’ + 10 degrees. Now, if we lower ¥ 

ANS and keep PNS in place so that the palatal plane meets point 0, angle M’ 

will be opened and angle I’ will be closed to the exact amount needed. (2) We 

have angle M — 90 degrees and angle I — 65 degrees; and angle I” — 97 
degrees and angle M” — 57 degrees. We should have angle M — angle I” and — , 


angle I = angle M”. Now, if we lower the anterior portion of the occlusal plane 
by depressing the lower incisors, we will have the occlusal plane passing through 
0. Thus, angle M will be opened up and will be equal to angle I”, and angle zh 


I will be closed up and will be equal to angle M”. ) . 
B. Mandible: (1) We have angle R = 66 degrees and angle i = 66 degrees, ss 
which is exactly what we should have. The new occlusal plane, passing through + g 
0, will close angle R and open angle i. Therefore, in order to keep the equality, : ; 
angle R = angle i, we have to tip the crown of the 1 labially until it meets 1  @ 
(which should not be tipped lingually, because its incisal edge is well placed ; 
on the anterior are). (2) We have angle i’ — 85 degrees and angle m’ — 84 
degrees. We should have angle m’ — angle i’ + 5 degrees. i 
This will be corrected (a) by tipping 1 crown labially (angle i’ will close) . 
and (b) by tipping 6 crown mesially (angle m’ will open), correcting at the i 
same time the Class II malocclusion. In this ease, the mandible must not be a 
brought forward, as the corpus is smaller than the anterior cranial base and is | 
located between anterior and posterior ares. | 
The preceding examples, we feel, have demonstrated that our analysis has * r j 
provided a basis of both diagnosis and treatment planning. , 
We must emphasize again that absolute measurements have less meaning 
than proportions, this is the main reason we do not present extensive statistical ty 4 
data. We prefer to replace the concept of arithmetic normality by the concept 
of proportionality, seen more clearly and simply by the drawing. } 
FACIAL PATTERN AND MALOCCLUSION ; 
We have stated previously that, if a malproportioned facial pattern can be . sen 


associated with good occlusion, we have not found any well-propertioned facial 
pattern associated with malocclusion. 

Class II Malocclusion and Facial Pattern.—In the course of this study, we _ 
especially analyzed Class II cases. Our twenty eases of Class II malocclusion ) 7 
ean be classified in two major groups according to their facial pattern. 
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The first group may have either a facial pattern Type IIB (Fig. 17, 0-276) 
or Type IVA (Fig. 23, PS-29). Their common facial characteristic is: 


ratio lower anterior face greater than ratio upper anterior face 


lower posterior face upper posterior face, 
or LAF UAF 
LPF UPF 


The second group may have either a facial pattern Type IIA (Fig. 15, 
Q-289) or Type IVB (Fig. 19, SH-526). Their common facial characteristic is: 


ratio lower anterior face less than ratio upper anterior face 


lower posterior face upper posterior face, 
or LAF 
LPF UPF 


Treatment Plan.—The recognition of two groups of Class II malocclusion 
is very important for diagnosis and treatment planning. 

While in the first group we have to either increase the lower posterior 
facial height or decrease the lower anterior facial height, in the second group 
we have to either decrease the lower posterior facial height or increase the lower 
anterior facial height. 

This demonstrates anew our feeling that “the absolute measurements, 
averages, and mean values are less significant than proportions.” 

Most of the studies done on Class II malocclusion have not taken into 
consideration the different groups of Class II. The groups just mentioned are 
differentiated according to their vertical proportions. Two other groups of 
Class II malocclusion also can be established according to their anteroposterior 
relationship: Either the mandible can be posteriorly placed (Fig. 17, 0-276) 
or the maxilla ean be anteriorly situated (Fig. 12, A, SH-61). Now, if we take 
these four groups of Class II and take any kind of absolute measurements and 
reduce them to mean values, they will be very close to those of a perfect 
occlusion, with a very large standard deviation. Thus, the mean values are not 
significant. 


THIRD DIMENSION: MODEL ANALYSIS 


After all that we have said about cephalometrics, we must insist that a 
clinical examination is basic to the understanding of the total oeclusal picture. 
The link between the x-ray films and the clinical examination is the model. 
In other words, to this two-dimensional analysis (the lateral x-ray) we will 
add a three-dimensional model. We have seen, in our study, the importance 
of the four facial planes. Among those, three are in a direct relationship to 
the teeth: (1) the palatal plane, (2) the occlusal plane, and (3) the mandibular 
base plane. Therefore, these will be the reference planes that we shall use 


(1) to trim the plaster models (Fig. 21) (the base of the maxillary 
model will have the same size as palatal length and direction as the 
palate, and the base of the mandibular model will have the same size 
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as the corpal length and the same inclination as the mandibular base 
plane) and (2) to reposition the teeth according to our definitions of a 
well-proportioned face (Fig. 21) by bringing the three planes into the 
relationship mentioned before and, by bringing the teeth into normal 
occlusion so that they fill the requirements mentioned before concerning 
the relationship between their axial inclination and the facial planes. 
(See section on ‘*Teeth Axes and Facial Planes.’’) 


In this way, during the course of the treatment, we will have presented 
concretely the ideal goal which is our aim. In this way, also, we may have an 
answer to the problem of the possibility of extractions (including where extrac- 
tions should be made and how many teeth should be removed). Brought to 


Fig. 21.—Oriented models of a case with Class II malocclusion. Right: Models trimmed 
according to the proportional analysis. Left: Repositioning of the teeth and the planes 
according to the proportional analysis. 


correct proportions and positions, the teeth and the planes will present the most 
harmonious balance, functionally and esthetically. Results will be more stable, 
thus avoiding possible relapse. 


HEREDITARY IMPLICATIONS 


Our study suggests that a cephalofacial architectura! pattern may run in 
family lines. We have only twelve sets of lateral head x-ray films of parent 
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i and child. The test of similarity between parent and child was the parent’s 
F estimate of degree. We felt that parental evaluation of the totality of similarity 
is was sounder than our trait-for-trait analysis. 

: In comparing parent and child x-ray pictures, we superimposed tracings, 
F 7 0 and 0 and facial planes upon facial planes (Fig. 22). We also compared 
! brother and brother (Fig. 23). In this connection, we may cite Brodie’s* 
Fig. 22. 


Daughter 

Mother 

D. W. 
E. W. 
> 
o. 
Fig. 23. 
Fig. 22.—Superimposed tracings of a mother and her daughter. 
Fig. 23.—Superimposed tracings of two brothers. 

4 comparison of cephalometric contours of triplets. He noted similarities to the 
point of identities, using, for example, the N-S plane, the palatal plane, and the 
occlusal plane. 

7 Our findings, in the twelve parent-child cases, may be summarized as follows: 

three have the same total facial angle; five have the same upper facial angle, 

7 NOS’; and four have the same lower facial angle, NOG. 
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This very preliminary excursion into family line pattern raises the follow- 
ing interesting problems: 


1. Are craniofacial (referring to bone only) traits inherited as 
units or as complexes?’ In other words, is there a basic pattern? 

2. Are accompanying soft tissue structures independent, or merely 
part of the underlying bony complex? 


Of course, we cannot answer either of the questions, or any part of them, 
but we do feel that our system of proportional analysis lends itself to a reason- 
ably clear-cut trait-pattern analysis. 

CONCLUSIONS 

While, in the first part of this study, most of the findings seem to imply that 
the architecture of the face is the result of functional forees, the later paragraphs 
regarding possible hereditary factors seem to suggest that the facial pattern 
may be inherited. 

It seems, however, that the truth is between these two extremes—functional 
and hereditary. In a last analysis, therefore, we are back to the concept of 
the face as the battleground of diverse forces. 

We have to admit that there is no universal normality; there is no norm 
which can be applied indiscriminately to everybody. 

Racial differences, a first distinction of facial pattern, should be based on 
the characteristics of the Caucasian, Negroid, and Mongoloid races and their 
subdivisions. 

Within these subdivisions, there is the influence of the specific familial 
hereditary force, or family line. 

We see that the concept of ‘‘normal’’ becomes so complex that it cannot be 
absolute; it must be relative, considering all variable factors involved in, and 
contributing to, individuality. 

This brings us to the individual himself, influenced by functional and 
environmental forees. We come to the concept that each individual person 
carries in himself all the potentialities for the best and for the worst; that he 
carries in himself his own ideal type, his optimum. Or, as Lamartine says, 
“homme est un dieu tombé qui se osuvient des cieux” (“man is a fallen god, 
who remembers heaven’’). 

What are the conclusions for the orthodontist to draw from this concept? 
It may be a dangerous mistake to try to correct malocclusions by referring to 
absolute norms. To emphasize this, let us say, for example, that it will be a 
mistake and also a source of relapse to try to correct a Negro with our standards 
for the Caueasian race. Just the same, it will be a mistake and a source of 
failure if consideration is not given to the particular facial pattern of each of 
our patients. In this way of thinking, the proportional analysis that we have 
studied takes its full meaning. 
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Let us add that this analysis is not confined to the specialty of orthodonties, 
but is also potentially useful in the following fields: 


1. Anthropology. Here we may better understand primate rela- 
tionships and human evolution. In Homo sapiens we may compare the 
racial differences and analogies. 

2. Prosthetics, to determine the position of the occlusal plane and 
the axial inclination of the teeth. 

3. Oral surgery, in planning mandibular resection or operation 
for cleft palate. 

4. Periodontics, where selective grindings may change the occlusal 
plane. 

5. Genetics, to study the transmission of facial traits or pattern 
through generations. 


SUMMARY 


1. This article is a contribution to roentgenographie cephalometrics. It is 
based, in principle, upon the assumption that, in an individual person, cephalo- 
facial proportionality is achieved by a balance between certain growth loci or 
segments. We have sought, therefore, to elucidate a basic architectural pattern. 

2. Our findings are based upon cephalometric x-ray films on file at the 
Philadelphia Center for Research in Child Growth. We have used 100 lateral 
headplates (fifty-one girls and forty-nine boys, mostly of the Mediterranean 
white race). Of these, fifty have normal occlusion, twenty have Class I mal- 
occlusion, twenty have Class II, and ten have Class III (Angle) malocclusions. 

3. We have used four main horizontal planes of reference, each centering 
in an area of growth-adjustment. These are as follows: 


a. Cephalofacial or upper.—Anterior eranial base plane. 
b. Midfacial—Palatal plane. 

e. Dental.—Occlusal plane. 

d. Mandibular or lower.—Mandibular base plane. 


4. We hold that a face is well proportioned when the axes of these four 
planes, prolonged posteriorly, meet or intersect in a single common point, O. 
This point 0 is usually posterior to the occipital contour. The location of 0 
may vary with age, closer to or within, the occipital contour in younger children, 
and farther or beyond, the contour in older children. This remains to be tested. 

5. With the point 0 as a center, we establish two ares: (a) anterior, with 
0-ANS as radius; and (b) posterior, with 0-S° as radius. 

6. In a well-proportioned face, the anterior are intersects, from above down, 
the frontoethmoid junction, nasion, anterior nasal spine, incisal edge of the upper 
central incisor, and pogonion. 

7. Similarly, the posterior are intersects the posterior wall of sella turecica 
and gonion. 
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8. The relation of our four planes to the common point 0 permits of the 
classification of four facial types: = 
Type I: Anterior cranial base plane does not pass through 0. 
Type II: Palatal plane does not pass through 0. a 
Type III: Occlusal plane does not pass through 0. 
Type 1V: Mandibular base plane does not pass through 0. 

9. Sinee, in each facial type, the deviant plane may pass above (A) or below 
(B) the point 0, we may recognize subtypes, as IA or IB and so on. 

10. In our sample, we determined that a well-proportioned face invariably 
has normal occlusion. Normal occlusion alone, however, is not sufficient to 
define or establish a well-proportioned face. 

11. The axial relation of upper and lower permanent teeth to the palatal 
plane and mandibular plane has been studied (upper Il and Ml, lower il 
and ml). Their respective relationships to the palatal plane and mandibular 
= angle I’ + 10 degrees and angle m’ = angle 


plane are such that angle M’ 
i’ + 5 degrees. 

12. In other angular relationships we have found that the axial inclination 
of the lower incisors to the palatal plane is the same as that of the upper incisors 
to the occlusal plane. 

13. We have found that the angle formed by the ramal plane with the 
occlusal plane is equal to the angle formed by the axial inclination of the lower 
central incisor with the occlusal plane (angle R — angle i). 

14. Via the serial case history method, we have analyzed facial angle rela- 
tionships during growth and also during the course of orthodontic treatment. 
As a result of these procedures, we have presented a section entitled ‘* Diagnostic 
and Treatment Plan,’’ in which we outline the step-by-step application of our 
concepts of architectural harmony (proportionality ). 

15. Since we feel that cephalometric x-ray films are a means, rather than 
an end, we emphasize the basic importance of the clinical examination. In our 
thinking, the model is the best objective link between clinician and x-rays. 
Hence, we offer a method of trimming the casts that will orient the teeth to: 
(1) the palatal plane, (2) the occlusal plane, and (3) the mandibular base plane. 

16. We suggest that our analysis is of potential value in phylogenetic 
studies, in family line inheritance studies, and in the allied dental fields of oral 
surgery, periodonties, and prosthetics. Pilot studies in these areas of investiga- 
tion will be undertaken at the Growth Center in due time. 
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direct references, we feel that the studies listed herein have particularly guided and amplified 
our present investigation. 
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Let us add that this analysis is not confined to the specialty of orthodonties, 
but is also potentially useful in the following fields: 


1. Anthropology. Here we may better understand primate rela- 
tionships and human evolution. In Homo sapiens we may compare the 
racial differences and analogies. 

2. Prosthetics, to determine the position of the occlusal plane and 
the axial inclination of the teeth. 

3. Oral surgery, in planning mandibular resection or operation 
for cleft palate. 

4. Periodontics, where selective grindings may change the occlusal 
plane. 

5. Genetics, to study the transmission of facial traits or pattern 
through generations. 


SUMMARY 


1. This article is a contribution to roentgenographie cephalometrics. It is 
based, in principle, upon the assumption that, in an individual person, cephalo- 
facial proportionality is achieved by a balance between certain growth loci or 
segments. We have sought, therefore, to elucidate a basic architectural pattern. 

2. Our findings are based upon cephalometric x-ray films on file at the 
Philadelphia Center for Research in Child Growth. We have used 100 lateral 
headplates (fifty-one girls and forty-nine boys, mostly of the Mediterranean 
white race). Of these, fifty have normal occlusion, twenty have Class I mal- 
occlusion, twenty have Class II, and ten have Class III (Angle) malocclusions. 

3. We have used four main horizontal planes of reference, each centering 
in an area of growth-adjustment. These are as follows: 


a. Cephalofacial or upper.—Anterior cranial base plane. 
b. Midfacial_—Palatal plane. 

e. Dental.—Occlusal plane. 

d. Mandibular or lower.—Mandibular base plane. 


4. We hold that a face is well proportioned when the axes of these four 
planes, prolonged posteriorly, meet or intersect in a single common point, O. 
This point 0 is usually posterior to the occipital contour. The location of 0 
may vary with age, closer to or within, the occipital contour in younger children, 
and farther or beyond, the contour in older children. This remains to be tested. 

5. With the point 0 as a center, we establish two ares: (a) anterior, with 
0-ANS as radius; and (b) posterior, with 0-S° as radius. 

6. In a well-proportioned fece, the anterior are intersects, from above down, 
the frontoethmoid junction, nasion, anterior nasal spine, incisal edge of the upper 
central incisor, and pogonion. 

7. Similarly, the posterior are intersects the posterior wall of sella turcica 
and gonion. 
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8. The relation of our four planes to the common point 0 permits of the 
classification of four facial types: 
Type I: Anterior cranial base plane does not pass through 0. 
Type II: Palatal plane does not pass through 0. 7 
Type III: Ocelusal plane does not pass through 0. 
Type IV: Mandibular base plane does not pass through 0. 


9. Sinee, in each facial type, the deviant plane may pass above (A) or below 
(B) the point 0, we may recognize subtypes, as IA or IB and so on. 

10. In our sample, we determined that a well-proportioned face invariably 
has normal occlusion. Normal occlusion alone, however, is not sufficient to 
define or establish a well-proportioned face. 

11. The axial relation of upper and lower permanent teeth to the palatal 
plane and mandibular plane has been studied (upper I] and Ml, lower il 
and ml). Their respective relationships to the palatal plane and mandibular 
plane are such that angle M’ — angle I’ + 10 degrees and angle m’ = angle 
i’ + 5 degrees. 

12. In other angular relationships we have found that the axial inclination 
of the lower incisors to the palatal plane is the same as that of the upper incisors 
to the occlusal plane. 

13. We have found that the angle formed by the ramal plane with the 
occlusal plane is equal to the angle formed by the axial inclination of the lower 
central incisor with the occlusal plane (angle R — angle i). 

14. Via the serial case history method, we have analyzed facial angle rela- 
tionships during growth and also during the course of orthodontic treatment. 
As a result of these procedures, we have presented a section entitled ‘‘ Diagnostic 
and Treatment Plan,’’ in which we outline the step-by-step application of our 
concepts of architectural harmony (proportionality ). 

15. Since we feel that cephalometric x-ray films are a means, rather than 
an end, we emphasize the basic importance of the clinical examination. In our 
thinking, the model is the best objective link between clinician and x-rays. 
Hence, we offer a method of trimming the casts that will orient the teeth to: 
(1) the palatal plane, (2) the occlusal plane, and (3) the mandibular base plane. 

16. We suggest that our analysis is of potential value in phylogenetic 
studies, in family line inheritance studies, and in the allied dental fields of oral 
surgery, periodonties, and prosthetics. Pilot studies in these areas of investiga- 
tion will be undertaken at the Growth Center in due time. 
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THE DILEMMA OF UNDERGRADUATE ORTHODONTIC 
EDUCATION AND ITS EFFECT 


WALTER G. SPENGEMAN, A.B., D.D.S.,* YoNnKeErs, N. Y. 


If a little knowledge is dangerous, where is the man who has so much as 
to be out of danger?—Thomas Henry Huzley, on “Elemental Instruc- 
tion in Physiology,” 1877. 


HE purpose of this article is to discuss the problems of presenting the dental 
student with a background in orthodontics. The time allotted for this 

is, in general, absurdly inadequate. However, the thought is that by present- 
ing a recapitulation of the problems, each of us may be a little better able 
to assay the underlying difficulties and thereby form an opinion of the re- 
sponsibilities consequent to him. . 

It is easy for one to state that this is a problem for the trained teacher. 
This, of course, is true. Reflection will show, however, that the level of ortho- 
dontic cognizance of the general practitioner should be the concern of every 
practicing orthodontist. 

The study and teaching of orthodontics did not spring full-blown from 
any single forehead; rather, it presents the picture of a gradual, painstaking 
process, covering a span of many years. It might be well, then, to consider the 
development of our specialty, to be better able to place ourselves at our present 
level of evolution. A brief history of the development of orthodonties in rela- 
tion to our present status is therefore relevant. 


HISTORY OF UNDERGRADUATE ORTHODONTIC TEACHING 


In 1728, Fauchard published what LeRoy Johnson called “the earliest at- 
tempt in the literature at systematic treatment of orthodontia.’’ In 1829, Bell, 
in his book, Anatomy, Physiology and Diseases of the Teeth, attempted to classify 
malocelusions on a basis of those associated with the deciduous dentition as 
against those related to the permanent dentition. 

Norman Kingsley, generally considered the father of orthodontics, began to 
publish papers on the correction of dental irregularities as early as 1858. By 
1872, he was lecturing to students, stressing the functional, as well as the esthetic, 
value of orthodontic treatment. His insistence on the biologie implications of 
malocclusion, with emphasis on the growth and development of the dental 
structures, was the beginning of a scientific approach to orthodontics. Kingsley 


This is a digest of a thesis prepared in partial fulfillment of the requirements for certi- 
fication by the American Board of Orthodontics. It is being published with the consent and 
the recommendation of the Board. but it should be understood that it does not necessarily 
represent or express the opinion of the Board. 

*Teaching staff, Orthodontics Department, Columbia University. 
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also mentioned the effect of disease and habit formation as possible etiological 
factors in malocclusion. He was also among the first to utilize occipital 
anchorage in retracting maxillary incisors. 

Eugene S. Talbot wrote articles on the manipulation of teeth by direct 
pressure as early as 1881. In 1888, his book entitled Irregularities of the Teeth 
was published. Talbot emphasized the ‘‘local and constitutional’’ causes of 
malocclusion, and his teachings became an integral part of many early lecture 
courses in the dental colleges. No serious effort had been made as yet to attempt 
orthodontic teaching at a postgraduate level. In 1889, a textbook on ortho- 
donties was published by Simeon H. Guilford. It was used for approximately 
twenty years and had a far-reaching effect on early orthodontics." 

It was during these years (1880 to 1890), that the first real controversies 
on the extraction of teeth began. Most dentists had adopted the idea of ex- 
traction of teeth, but some few articulate men were violently opposed to this 
principle. Isaac B. Davenport was an early advocate of nonextraction of teeth. 
He wrote prolifically on the re-establishment of proper occlusion, emphasizing 
his contention that permanent results would not be achieved if teeth were re- 
moved. 

One of Davenport’s disciples was a young man named Edward Hartley 
Angle, who is generally accepted as the greatest figure in orthodontic history. 
No attempt will be made here to do proper credit to Dr. Angle and his con- 
tributions to our science, since that would be a task far beyond the scope of 
this article. From 1880 to 1889, he attempted to teach orthodontics in various 
dental schools (Minnesota, Northwestern, Marion Sims Medical College, and 
Washington University). During this time, he expounded the “Angle System of 
Regulating Teeth.” He published the first edition of his book, Malocclusion of 
the Teeth, in 1886. 

In 1889 Dr. Angle rejected all further university affiliations, having failed 
to interest the University of Pennsylvania and Northwestern University in 
forming a special department devoted exclusively to the study and practice 
of orthodontics. At the National Dental Association meeting at Niagara Falls 
in 1899, he interested four young men in spending three weeks with him at 
his office in St. Louis.. Thus, the Angle School of Orthodontia was formed. This 
school graduated many of the most outstanding of our early twentieth century 
orthodontists from 1900 to 1911."**° The first course was only a few weeks in 
length, but it was gradually increased to a full ealendar year. Dr. Angle re- 
quired preliminary examinations in dental histology and anatomy of the head 
and neck. The courses that he gave included a broad biologic background: 
anatomy, comparative anatomy, histology, zoology, and even art. It is gen- 
erally accepted that the founding of the Angle School of Orthodontia at the 
Academy of Science in St. Louis had a most profound influence upon the future 
of the profession. It is no exaggeration to state that this institution was largely 
responsible for the emergence of orthodontics as a specialty. However, entrance 
requirements for the school were high, as Dr. Angle sought students rather 
than mere technicians. Since the Angle School could not supply the demands 
for orthodontists, other schools sprang into being rather quickly. 
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Unfortunately, most of these schools did not require the preliminary basic 
biologic training, nor did they have the guiding genius of Dr. Angle. However, 
because of the pressing demands, and because ill health caused Dr. Angle to dis- 
continue his course after 1911, other schools expounding a relatively mechanical 
type of teaching soon outnumbered the Angle School in graduates. It was dis- 
satisfaction with the type of orthodontic teaching then existing as much as a 
return to health that caused Dr. Angle to organize the Angle College of Ortho- 
dontia after taking up residence in Pasadena, California. This course required 
from one to two years, and many of its graduates are among the present-day 
leaders of our profession.** Although the death of Dr. Angle in 1931 marked 
the end of an era in orthodontics, the impetus of his teaching will go on for 
many years. 

However, it was during the early part of the century that the confusion 
and conflicting idiologies which might be called the “Areana Age of Ortho- 
donties” came about. Small groups of men isolated themselves to impound a 
particular type of philosophy or appliance therapy. These groups, excluding 
all others, guardec their secrets jealously and denounced and disparaged all 
ideas with which they did not agree. That this ‘‘Arcana Age’’ caused schisms 
and disharmony which lasted three or four decades is undeniable. Finally 
these janizaries of the old order passed from the scene and a group of more 
liberal-minded teachers took their places. It is due to this somewhat un- 
fortunate beginning that the orthodontist of today is still occasionally 
credited with being a ‘‘quack’’ or a ‘‘racketeer’’ and unwilling to share his 
knowledge with others.’ 

It was because of the general discredit with which the orthodontic graduate 
of the proprietary school was viewed by the profession at large that effort was 
made to bring orthodontic training within the university curriculum, first at the 
postgraduate level and then at the graduate level. Thus, we see that in many 
universities today orthodontics is taught in a graduate school of that uni- 
versity, which leads to a Master of Science degree, as well as a postgraduate 
course of a dental school, which leads to a “certificate of proficiency” or a 
“certificate of training.” 

It is not the purpose of this article to attempt an history of the study of 
orthodontics, but rather to review the history in terms of its effect on present- 
day undergraduate orthodontic training. Graduate and postgraduate training 
might be said to be “on their own,” as they are relatively unhampered by the 
physical limitations which confront the planners of the undergraduate course. 
One must consider that the dental student is expected to acquire a reasonable 
degree of proficiency in the science of basic dentistry while in dental school. 
The curriculum is limited to 4,400 hours for a four-year dental course by the 
Council on Edueation of the American Dental Association. The time avail- 
able for the pursuit of ‘‘orthodontic background’’ has been debated con- 
siderably,* * * ® 11 1% 1% 21, 26 but it is generally conceded by the most sanguine 
of our dental educators to be inadequate. The question is: What, if anything, 
ean be done to improve this unhappy situation, and what is its effect on the 
average general dental practitioner? 
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THE DENTAL TEACHER AND THE ORTHODONTIC TEACHER 


In this brief review of undergraduate orthodontic training, it becomes im- 
perative to mention the monumental work done under the leadership of the ub- 
committee on Teaching Orthodontics of the American Association of Dental 
Schools.” * 16 2° 25, 28, 2° Jt was shown that a considerable difference of opinion 
existed between the dental teacher and the teacher of orthodontics, the former 
advocating that the dental undergraduate be trained to provide advisory and 
preventive service and to treat the simpler cases of malocclusion; the latter 
avowing firmly that the present curricula permit training in prevention only.*° 

Many articles have been written discussing the relative merits of either 
course.’ > ® 11, 13, 17, 18, 20, 22, 27, 30 Objections to training the undergraduate to 
treat the ‘‘simpler cases’’ of malocclusion are twofold: first, that he cannot 
obtain sufficient clinical experience from the present condensed curriculum; and, 
second, that recognition of the “simpler cases” requires a mature judgment. 
Higley" points out that this recognition of the ‘‘simple case’’ is a big order 
indeed, since it involves problems which frequently tax the orthodontists 
themselves. 

It was these conflicting tenets that caused the Subcommittee on Teaching 
Orthodonties to poll the dental schools in the United States and Canada in an 
effort to determine the consensus of opinion regarding the teaching of under- 
graduate orthodontics. 

The subcommittee summarized its findings at Chicago in June, 1949, with 
the following observations :*° 


1. The over-all orthodontic time is small when compared with other phases of clinical 
dentistry; therefore, it may be said that no school makes a serious effort to teach the 
theory and practice of orthodontics to undergraduates. Partial exception to this is 
Curriculum II of the University of California, where a limited number of “screened” 


students get “noteworthy” training.!° 

2. A great deal of the material presented in the orthodontic courses is basic to 
dentistry. 

3. Almost all clinical courses are very limited. 

In an effort to ascertain what changes, if any, had occurred since this 
survey was taken in 1948, I visited a number of dental schools during the 
summer of 1953. The most impressive finding of these visits was that, although 
seven schools claimed to have no laboratory (technique) course in the under- 
graduate orthodontic curriculum, according to the 1948 survey of the Sub- 
committee on Teaching Orthodonties of the American Association of Dental 
Schools, the likelihood exists that, even in these schools, this work is covered 
in the pedodontiec department. I was able to find four schools which did not 
have a technique course in the summer of 1953 (although the University of 
Pennsylvania was planning one for the 1953-1954 year). In all four of these 
schools, comparable work was being done in pedodonties to give the student 
an acquaintance with the simple preventive appliances which are characteristic 
of the technique courses given by most of the dental schools. 
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In March, 1950, this subcommittee presented a program during its annual 
meeting at French Lick, Indiana. The objectives of this program were :* 


1. To demonstrate the teaching of material that is fundamental 
to orthodonties and to indicate how this material is important to the 
concepts of general dentistry. 

2. To present a suggested revised program of orthodontic teaching 
at the undergraduate level. 


Only the first objective was carried out at this meeting, but it was one of 
considerable importance to the future of orthodontic teaching. A series of 
model lectures was presented under the guiding hand of Allan G. Brodie. 
They were: 

1. Applications to Dental Anatomy. 

2. Mechanisms of Adjustment to Wear and Accident. 

3. Anatomical and Physical Principles. 

4. Applications of Anatomical and Physiological Principles to Clinical 

Fields of Dentistry. 


5. Growth of the Jaws and Eruption of the Teeth. 


It is my opinion that this material could not only form a sound basis upon 
which to present an integrated dental-orthodontic concept to the undergraduate 
student, but could also provide a framework upon which to organize a post- 
graduate lecture series for the practicing dentist. It is in this latter field that 
the duty and interest of every orthodontist dictate that he give his whole- 
hearted support. 

The Committee on Education of the American Association of Ortho- 
dontists,** in its report at Louisville, Kentucky, in April, 1951, stated: ‘‘It is 
the considered opinion of this Committee that the expansion of clinical ortho- 
donties provides an excellent opportunity to tie clinical dentistry more securely 
into its biologic background.’’ The committee then recommended that ortho- 
donties should oceupy a definite position as a clinical department and that the 
objectives should be: 


1. To anticipate and detect maloeclusions. 

2. To take steps to prevent or intercept malocclusions where 
possible. 

To treat simple cases or the simple immediate problems of 
complex cases, 


. 


4. To use this knowledge as an adjunct to procedures in all 
other phases of dental practice. 

5. To know what cases to avoid and refer to more experienced 
men. 


Thus, we find that the objectives of the American Association of Dental 
Schools in 1950 and those of the American Association of Orthodontists in 
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1951 are now identical. This is indeed a happy circumstance when one con- 
siders the positions taken by these organizations some years earlier. Both 
agree that an addition of approximately 300 hours would be required to 
implement this clinical program. The Committee on Education of the American 
Association of Orthodontists further suggested that each school might do well 
to appoint a committee, with representatives from all departments, to deter- 
mine ¢ontent of such course or courses, its placement in the curriculum, and 
the personnel and facilities required for the presentation of this material. It 
also emphasizes the contention that ‘‘the total curriculum be revalued to make 
sure that it is consistent with sound teaching principles and efficient teaching 
methods and that it excludes repetitive, out-of-date, and other nonessential 
material.’ 

It is obvious that the greatest over-all need, from an orthodontic teaching 
standpoint, is to get the necessary time. This can be done only by stream- 
lining the teaching methods and ‘‘tying in’’ the orthodontic concept more 
closely with dentistry as a whole. Efforts are being made to do just that. In 
one school, pedodontie patients are being assigned to the students as early as 
the freshman year. Each student follows his patients for the four years of his 
dental course. Thus, by being assigned patients of different age range, the 
student receives a cross section of a pedodontic practice, together with those 
problems of orthodontic implication which oceur.* 

At Indiana University, according to J. William Adams, the students ‘‘tie 
in’’ cephalometric x-ray films directly with the anatomy of the head and neck. 
This would certainly seem to be another evidence of the correlation of modern 
x-ray techniques with basic dental education. A number of schools visited 
placed emphasis on calling the preventive orthodontic procedures ‘‘pedo- 
donties’’ rather than ‘‘orthodonties,’’ thus making the student feel that it 
was definitely within his field, rather than in that of a specialty. In one school 
where removable space maintainers were taught, these were called ‘‘removable 
partial dentures,’’ to promote the implication that these were definitely within 
the field of the general practitioner. Some schools visited (University of 
Kentucky, Ohio State University, and University of Pittsburgh) included labial 
arches, lingual arches, or multiple banded appliances in their technique courses. 
However, in the majority of schools, emphasis is placed on those appliances 
which prevent arch collapse or effect individual tooth movement. The most 
prominent over-all trend was that of attempting to establish a closer liaison 
between preventive orthodontics and pedodonties. 

Generally speaking, the curricula of the majority of dental schools range 
between those which de-emphasize undergraduate orthodontic training (where 
instruction is limited to a lecture series which is integrated with pedodonties, 
as Temple University) and those schools where elective courses in clinical 
orthodontics are available (as Northwestern University and Tufts University). 
In this latter group of schools, cases are selected carefully and are confined to 
the ‘‘simpler type.’’ 

There are two schools whose curricula deviate considerably from the 
majority. They are the University of California and Harvard University. The 


— 
— 
— 
— 
i“ 
uf 
| 
4 
ae? 
‘ 
hy 
‘ 
| 


DILEMMA OF UNDERGRADUATE ORTHODONTIC EDUCATION 771 


underlying teaching principle of these schools is to reduce the requirements to 
a concrete minimum and to permit the student to concentrate the remaining 
available time upon those phases of dentistry in which he is most interested. 

At the University of California,’® upon the completion of the first year of 
dentistry, the student may apply for one of three curricula. Curriculum I, 
the course which majors in restorative dentistry, is similar to the conventional 
course given by most dental schools. This course includes sixteen lecture hours 
of orthodontics. In Curriculum II, the student majors in preventive dentistry 
which stresses orthodontics and pedodonties. In Curriculum III, the student 
majors in teaching and research. Students are screened carefully for admis- 
sion into the two latter groups. 

In Curriculum II, orthodonties and related subjects are substituted for 
courses in prosthetic dentistry, although this curriculum does allot 208 hours 
of instruction to prosthetics. All other subjects, such as operative dentistry, 
exodontia, pathology, surgery, and dental medicine, are taught to students in 
all curricula. The students of Curriculum II receive over 1,000 hours of in- 
struction in orthodontics, including over 700 hours of clinical work. Willard 
Fleming of the University of California feels that this plan merits the careful 
consideration of other universities. 

At Harvard the method employed is different. Here the students spend 
the first two years with the medical students in the medical school. The 
philosophy is that this association will promote a feeling of equality between 
the dentist and the physician. At the beginning of the third year, the students 
report to the dental school for the first time. Here their actual introduction to 
dentistry begins. It is the contention of the faculty that these students are 
better grounded in the basic sciences and better ‘‘conditioned’’ to accept the 
responsibilities of outside work. Thus, it is contended that they are able to 
assimilate those dental courses which are found in the first two years of the 
conventional curricula in relatively short order. Here, too, the requirements 
are kept at a level which is considered to be an adequate minimum for all 
phases of dentistry, and the student is permitted to spend the remaining time 
in those phases of dentistry which interest him most. 

It is interesting to note that all students actually carry orthodontic cases 
in the clinic. In the past three years (1950 to 1953), the number of cases varies 
from two to ten per student. Cases are selected which will require no more 
than one and one-half years of active treatment time, so that the students have 
the opportunity of carrying cases to completion. It should be mentioned that 
there are only fifteen students in each class at Harvard. These relatively 
small classes favor a flexible plan of this type. The faculty did feel that this 
method of teaching could be adapted to schools with larger classes, but ad- 
mitted that it would require an increase in the size of the faculty in most in- 
stances. 


THE VIEWPOINT OF THE DENTAL PRACTITIONER 


The foregoing material has been concerned with the policies of teaching 
as interpreted by the administrators of dental schools, the orthodontic depart- 
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ments of the schools, the Committee on Teaching of the American Association 
of Dental Schools, and the representative group of the American Association 
of Orthodontists. How does the average general practitioner of dentistry feel 
about the admitted shortcomings of his dental-orthodontic education? The 
literature is singularly barren on this subject. It was felt that some small 
effort to elicit information along these lines might be informative. 


Accordingly, a survey was considered which would attempt to determine 
the level of ‘‘orthodontic awareness and concern”’ of the general practitioner 
of dentistry. Since statistical material may be considered to be reasonably 
accurate only if the sampling represents 3 to 5 per cent of the population, it 
was decided to limit this study to the dental practitioners in the State of New 
York. To attempt a nationwide survey of this sort would require the resources 
of a major dental organization. 

The technique of the survey, as suggested by members of the staffs of the 
School of Public Health, College of Physicians and Surgeons, Columbia Uni- 
versity, and the Bureau of Dentistry, New York City Department of Health, 
was as follows: A list of general practitioners of New York State was pre- 
pared from the 1953 edition of the Dental directory of the American Dental 
Association, A name was selected at random from the approximate center of 
the list. Every twelfth dentist from that point to the end of the list, and 
thence to the beginning received a questionnaire. In all, 1,015 questionnaires 
were sent. The returns closely followed the prediction of the late Harry 
Strusser, Chief of the Bureau of Dentistry, New York City Health Department. 
Eighty-seven, or 8.6 per cent, were returned unanswered. Of the remaining 
928 questionnaires, only 402, or 42.9 per cent, were returned properly com- 
pleted. Of these returns, some of the individual answers were subject to 
question, and these answers were scrupulously discarded. Thus, the numerical 
answers to some of the questions do not total the total of returns. 

It must be emphatically stated here that if the returns had approximated 
100 per cent, these answers would have reflected only the opinions of the 
general practitioners of dentistry of the State of New York. There is no 
evidence upon which to assume that these opinions can be stated to be charac- 
teristic of the country as a whole. 

An effort was made to discover whether any work had been done which 
compared the relative standards of New York State dentists with those of the 
country as a whole. 

Samuel S. Herman, Chief of Resources Planning Branch, United States 
Public Health Service in Washington, D. C., suggested,* ‘‘I would urge caution 
in projecting your inferences from the New York sample to a nationwide basis. 
I would advise, for example, limiting the findings to urban northeastern 
States.’’ Dr. Herman also mentioned the possibility of a ‘‘biased sample’’ 
which will be discussed later. He pointed out that the findings would be in- 
fluenced largely by the school attended and the year of graduation. These 
latter factors were naturally considered, but it was the opinion of the statistical 


*Personal communication, Oct. 6, 1953. 
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advisors that an ‘‘average or mean’’ attitude could be estimated only if the 
samplings were completely random in selection, as related to the dental school 
attended and the year of graduation. From the technique of sampling just 
outlined, this random nature of the sampling was maintained. 

B. Duane Moen, Director of the Bureau of Economic Research of the 
American Dental Association, wrote,* “It would seem to me that the report 
of your survey should be written as a report on the general practitioners in 
New York State, with a statement to the effect that probably most of the con- 
clusions apply fairly well to other states.’’ 

It must also be emphasized that 928 general dentists actually received 
these questionnaires, whereas only 402 replied. Thus, only 42.9 per cent of the 
dentists bothered to complete them. This, to a certain extent, affects the 
conclusions which may be drawn from the survey, since the 42.9 per cent who 
replied are probably the more interested in general. Thus, it might be con- 
cluded that these results are more favorable than those which would have 
been tabulated if all had replied. In view of this somewhat ‘‘ biased sampling,’’ 
it would be more accurate to assume that these answers might reflect the 
opinions of the ‘‘top’’ half of the general dental practitioners of New York 
State. 

The results of the survey are as follows: 

1. Do you know the approximate “average” age and sequence of the eruption of the 
teeth? Yes, 401 (99.7 per cent). No, 1 (0.3 per cent). 

2. Do you believe that, in general, your ability to recognize incipient and existing 
malocclusions is good? 270 (67.2 per cent); fair? 127 (31.6 per cent); poor? 5 (1.2 per cent). 

3. Do you know the difference between the Angle Class I, Class IT, and Class IIT types 
of malocclusions? Yes, 290 (72.9 per cent). No, 108 (27.1 per cent). 

4. Do you believe that child habits (thumbsucking, tongue thrust in swallowing, nail 
biting) have any effect on the occlusion of teeth? Yes, 377 (95.4 per cent). No, 18 (4.6 
per cent). 

5. Do vou believe that, in general, space maintainers are advantageous in cases where 
deciduous teeth are lost early? Yes, 371 (92.5 per cent). No, 30 (7.5 per cent). 

6. If you feel that space maintainers are advisable, do you: 

Insert them yourself? 224 (62.0 per cent). Refer the patient to an orthodontist or pedo- 
dontist? 137 (38.0 per cent). 

7. If one of your child patients (age 7 to 8 years) presents a lingually locked upper 
central incisor when the teeth are in occlusion, would you: 

Treat this condition yourself? 172 (43.3 per cent). Refer him to an orthodontist or 
pedodontist? 215 (54.2 per cent). Do neither? 10 (2.5 per cent). 

8. If one of your child patients (age 7 to 11 years) presents a unilateral or bilateral 
cross-bite of the first permanent molars, would you: 

Treat this condition yourself? 41 (10.3 per cent). Refer him to an orthodontist or 
pedodontist? 322 (80.9 per cent). Do neither? 35 (8.8 per cent). 

9. Have you, through the literature or any other source, been informed of results 
of studies in cephalometric radiography which relate to the growth and development of the 
head, face, and jaws? Yes, 148 (36.8 per cent). No, 254 (63.2 per cent). 

10. Do you think that the orthodontic training which you received in dental school was 
adequate? Yes, 30 (7.6 per cent). No, 367 (92.4 per cent). 

11. Have you taken a short course in either orthodontics for the general practitioner 
or pedodonties since your graduation from dental school? Yes, 121 (30.1 per cent). No, 281 


(69.9 per cent). 


*Personal communication, Oct. 7, 1953. 
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12. If your local dental society, in cooperation with your local orthodontists, were to 
present a series of six lectures or clinics, one night per week for six, weeks, the purpose 
of which was a review on orthodontic recognition and a reminder of your responsibilities in 
the field of children’s dentistry, would you attend? Since this questionnaire is going to some 
men in rural areas, we must assume that not more than one hour (round-trip) commuting 
time were involved. Yes, 299 (74.7 per cent). No, 92 (25.3 per cent). 


Some of the figures follow that which might have been anticipated, but 
some are somewhat surprising. The answers to the first question were as ex- 
pected, that the general dentist has a fairly accurate idea of the age and 
sequence of the eruption of the dentition. However, the fact that 99.7 per cent 
answered ‘‘yes’’ to this question leads one to suspect that either the dentist 
has a far better grasp of this aspect of children’s dentistry than one might 
have assumed, or that he is unaware of his shortcomings. 

The answers to questions 2 and 3 follow the expected. Sixty-seven and 
two-tenths per cent of the men feel that they can differentiate between the 
incipient or existing malocclusion and the normal, although 108, or 27.1 per 
cent, admit being unable to classify them roughly into groups according to the 
Angle classification. 

The answers to question 4 indicate that the great majority (95.4 per cent) 
realize the effect of habits on the occlusion of teeth. The answers to question 
5 were equally favorable, 92.5 per cent believe that, in general, space main- 
tainers are of value where deciduous teeth are lost early. However, the answers 
to question 6 were both surprising and gratifying. Considerably more men 
who replied insert their own space maintainers than refer this work to 
specialists—62.0 per cent insert, as against 38.0 per cent who refer. 

The treatment of anterior linguoversions (when seen early) is done con- 
siderably more frequently by the general dentist than was anticipated; 43.3 
per cent of the dentists who answered attempt treatment when conditions are 
favorable, as against 54.2 per cent who refer these cases. Only 2.5 per cent 
permit the condition to go untreated. 

However, molar cross-bites are considered differently by this group of 
New York State dentists. Only 10.3 per cent of the men claimed to attempt 
treatment here, while 80.9 per cent stated that they refer this work. How- 
ever, 8.8 per cent of the answering dentists preferred to permit this condition 
to go untreated. 

The answers to question 9 indicate clearly that we have not reached the 
dentist well enough with the ‘‘gospel’’ of cephalometries. Only 36.8 per cent 
of the dentists stated that they had even heard of it. This would seem to 
indicate the need for more material on cephalometries in relation to growth 
and development in the dental literature, rather than its being so largely con- 
fined to the orthodontic literature. 

The answers to question 10 indicate beyond a doubt that the dentist is 
aware of the shortcomings of his orthodontic training at dental school— 
92.4 per cent thought it inadequate. 

Furthermore, answers to questions 11 and 12 indicate clearly that he is 
interested in correcting this situation to the best of his ability. Almost one- 


‘a 
‘ 
” 
| 
4 
‘ 
Bo 
BE 
— 
a 
& 
— 
7 
>. 
| 
a Bw 
| 
— 
— 
| 
| 
i 
| 
— 
a) 
} 


DILEMMA OF UNDERGRADUATE ORTHODONTIC EDUCATION 775 


third of the dentists who replied (30.1 per cent) have actually taken a course 
in orthodontics for the general practitioner or pedodonties since graduation 
from dental school. Furthermore, question 12, which relates to a six-session 
lecture series, elicited a 74.7 per cent affirmative reply. Of those who replied 
‘*no,’’ many noted that they were approaching retirement age. This would 
seem to indicate quite clearly that a great many dentists are definitely in- 
terested in overcoming some of their deficiencies in this phase of their dental 
education. It follows that there are tremendous possibilities for further edu- 
cation of the dental practitioner at the local society level, and the deduction is 
equally obvious that a great measure of this responsibility rests upon the 
qualified orthodontic specialist. 

The survey questionnaire also requested additional remarks, and many 
men complied. Although the remarks were varied, they could be broken down 
into five major categories. First was the group that felt that the dentist 
should be trained to ‘‘handle simple cases.’’ The second group felt equally 
strongly that the general practitioner should not attempt orthodontic treat- 
ment of any kind. It is interesting to note that the first group outnumbered 
the second group at a ratio of three to two. The third group of remarks 
centered about the problem of fees. Many men (especially those in the less 
urban communities) stated that the fees were simply beyond the means of 
many of their patients. The fourth group of comments elaborated on the 
shortcomings of the orthodontic course in dental school. The intensity of the 
remarks varied, but opinions expressed were consistent: that the courses re- 
ceived were inadequate. The fifth group of remarks centered about the lec- 
ture series proposed in question 12. These were overwhelmingly favorable 
(ratio of fifteen to one), although a number of men felt that a six-hour series 
was too short. 


SUMMARY AND CONCLUSIONS 


The development of undergraduate orthodontic teaching has been a slow 
process, but one in which the standards have been rising gradually over the 
past three decades. It is safe to say that the worst training given students 
today is better than the best that was given twenty years ago.** 

A unanimity of aims and objectives is being achieved rather painstakingly 
in the minds of the leaders of those organizations most concerned with this 
phase of dental teaching. There are still some differences of opinion on how 
the present dental curricula can best be modified to accomplish the accepted 
objectives; but it is agreed that the underlying basic principles should be a 
streamlining of courses, elimination of repetitious material, and an emphasis 
on those aspects which are basic to both dental and orthodontic education. 
Teamwork by all departments of the dental school is of paramount importance. 


There is a trend today for closer cooperation between the orthodontic and 
pedodontiec departments of the dental schools, and further liaison between 
these departments is desirable if the present objectives are to be achieved. 
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Further clinical experience is mandatory if the undergraduate dental stu- 
dent is to be expected to accomplish even the most minor corrective procedures. 
Authorities agree that the addition of a minimum of 300 hours to the present 
orthodontic curricula would be required to achieve this goal. 

Although the validity of the returns of the New York State dentist survey 
is subject to the question of ‘‘biased sampling,’’ certain conclusions may be 
safely deduced. They are: 


1. These dentists are aware of the deficiencies of their orthodontic educa- 
tion during dental school. Although about one-third claimed to have taken 
postgraduate courses designed to promote orthodontic awareness, a great deal 
remains to be done in this field. Emphasis should be placed on recognition of 
the ‘‘normal’’ occlusion, the anticipation and detection of malocclusion, and 
the interception of malocclusion, where possible. 


2. The dental literature might well be augmented with more material 
concerning the growth and development of the head, face, and neck, especially 
as related to studies in cephalometric radiography. 


3. The dentists seem overwhelmingly eager to remedy their present de- 
ficiencies in this phase of preventive dentistry. Wholehearted cooperation in 
this endeavor becomes the duty and concern of every practicing orthodontist. 
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SPECULATIONS ON THE POTENTIALITIES OF CONNECTIVE 
TISSUE FIBERS 


HaroLp EvuGENE THompson, B.S., D.D.S., M.S.D., Kansas Crry, Mo. 


INTRODUCTION 


HE most important single structure to the orthodontist is the periodontal 

membrane. The infallibility of this statement is obvious, for without the 
structure tooth movement would be impossible. The present-day concept of 
this membrane, however, is comparable to that of the starter on our automobile. 
Without the starter we wouldn’t go far; nevertheless, few of us inspect the 
starter when buying an automobile. It is the motor of the car that is the 
spectacular mechanism and that is what receives our attention. So it is with 
our current idea of the periodontal membrane. It is important only in so far 
as it is the activator of the bone change concurrent with tooth movement. 

We will admit that this process (that is, the process of moving a tooth 
through bone) is the spectacular part of orthodontics. Were teeth held 
in position and supported strictly in soft tissues, the change in their position 
would be much more plausible (to the layman, anyway). But it is nothing 
short of miraculous the way the orthodontist can move teeth through solid 
bone. It is because of this magic which we perform that most attention has 
been directed toward bone changes in the repositioning of teeth. 

Bone changes incident to orthodontic forees have been thoroughly analyzed 
in the past through the efforts of many of our greatest research workers. The 
changes in the connective tissue fibers, namely, the fibers of the periodontal 
membrane, gums, and the gingivae, have not been so extensively studied in 
respect to their response to tooth movement. 

Clinical manifestations have brought us to theorizing and speculating as 
to what forces might be active within or about these fibers. We ponder the fate 
of the connective tissue fibers that are compressed, as well as that of the fibers 
that are stretched, when the teeth which they surround and to which they are 
attached are placed in new positions. Remembering the old law of physics, 
that for every action there is an opposite and equal reaction, we wonder if 
these fibers are capable of producing forces of reaction. If so, how could they 
be controlled? Should these fibers be considered in treatment procedures? The 
answers to these questions will doubtless come in the form of theory which, after 
all, is that which we have not yet learned to put into practice. I feel that 
examination into this field might lead us closer to the time when we will sub- 


This thesis, which was given as a partial fulfillment of the requirements for certification 
by the American Board of Orthodontics, is being published with the consent and the recom- 
mendation of the Board, but it should be understood it does not necessarily represent nor 


express the opinion of the Board. 
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stantiate this theory with knowledge of exactly what is happening and how it 
ean be controlled, to the ultimate glory and gratitude of the orthodontic pro- 
fession. 

So that we might have a common understanding as to what is meant by 
the connective tissue fibers in the title of this article, we would like to review 
definitions of the periodontal membrane, gums, and gingivae. The periodontal 
membrane has been defined! as: “The connective tissue which (1) fills the space 
between the surface of the root and the bony wall of its alveolus; (2) surrounds 
the root occlusally from the border of the alveolus; and (3) supports the 
gingivae.” The second and third parts of this definition refer to the portions of 
the membrane that contain the connective tissue fibers with which we are con- 
cerned. The periodontal membrane does not stop at the border of the bone but 
continues to surround the root as far as the tissues are attached to it. It also 
extends into the free margin of the gum and is the means of its support, holding 
the gingivae close to the surface of the tooth and supporting them in the inter- 
proximal spaces. 

The fibers of the periodontal membrane are distinguished from the gums, 
which are described as the soft tissues which cover the alveolar process and the 
hard palate, and from the gingivae, which are the continuation of the gum 
tissue from the crest of the alveolar process to the cervical portion of the tooth 
crown and include the septi which pass between the teeth. 

The fibers of the periodontal membrane are distributed into the gingivae, 
the adjacent gum tissue, and the crest of the alveolar process and serve to 
bind the whole group into a compact mass about the neck of a tooth.? 

After defining these fibers we should like to know of their functions. 
Most texts list three functions of the periodontal membrane: (1) a physical 
funetion, (2) a vital function, and (3) a sensory function. The physical fune- 
tion is manifest in the maintenance of the tooth in relation to the adjacent hard 
and soft tissues. This function of the periodontal membrane has two roles. 
It supports the tooth in its alveolus ard sustains it against the forees of occlusion 
and mastication by its attachment to the bone, to the gum tissue to the occlusal 
of the bone, and to the cementum of the adjacent tooth. It also maintains the 
soft, investing tissues in their proper relation to the teeth by giving support to 
the gingivae and holding them about the gingival portion of the enamel. 

The vital function is that of formation of bone on the alveolar wall and of 
cementum on the surface of the root. 

The sensory function is that of the sensation of touch for the tooth. 

In addition to protection, one of the important functions of the gingivae 
always listed is that they maintain the teeth in the line of the arch. Black* 
describes this function well when he states: 


The influence of the bone forming the alveolar process has been much overrated in 
its importance in maintaining the teeth in their positions. Hard and rigid as the bones 
of the skeleton seem in the dried state, bone is a very plastic tissue during life, and is subject 
to more or less constant resorptive and rebuilding processes. It will not stand against a con- 
nective tissue constancy of stress. The connective tissue group, other than active muscles, has 
a great function in directing the building of the body, holding organs in their places in 
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health, and bringing them back to place when the correction of conditions will allow them 
freedom of action. . . . There is no place in the human body where there are as fine examples 
of this play at control of form by the non-muscular connective tissue as in the gingivae, or so 
much harm from its influence when the conditions have given them a wrong direction. 

The function of these fibers is not to create a good alignment of the teeth, 
but rather, after they are in the line of the arch, to maintain them there. Now, 
if the teeth are placed in malalignment, does this same function persist? Would 
not the same forces that maintain teeth in the line of the arch be working if 
those teeth were not perfectly aligned? If the maintenance of teeth in their 
erupted position is one of the functions of these fibers, then orthodontists must 
overcome that function in their repositioning of teeth. 

The chief function of the gums is said to be protection of the underlying 
tissues; however, with the connected fibers interweaving with those of the 
gingivae, undoubtedly the function of the gingivae is shared to some extent by 
the gums. 


REVIEW OF LITERATURE 


Briefly, let us review a few of the findings of men who have observed 
these connective tissue fibers and their actions. Particularly pertinent to this 
subject is the work of Erikson, Kaplan, and Aisenberg, who reported on 
“Orthodontics and Transseptal Fibers.”* These men removed a tooth in both 
a female and a male adult and approximated the adjoining teeth over a period 
of thirteen months. These were held for eleven months and five months, respec- 
tively. Their histologic sections of these areas showed remarkable persistence 
of the transseptal fibers. In the extraction area the transseptal fibers remaining 
in the interdental papillae fused with the connective tissue over the extraction 
wound to form a new, but elongated, group of transseptal fibers. These fibers, 
after the teeth were approximated, had become compressed and caused crushing 
injuries to the periodontal membrane and alveolar bone. Even after almost a 
year of mechanical retention, this excess of tissue fibers had not been removed, 
and they concluded that there seemed to be no process which shortened these 
fibers or removed them. 

Chase and Revesz* removed second deciduous molars in monkeys and 
moved the adjoining teeth into the area. They concluded that there was a 
regeneration of fibers strongly resembling transseptal fibers and that this re- 
organization took place in orderly arrangement in spite of the orthodontic forces. 

Stuteville® concluded that injuries to the periodontal membrane in tooth 
movement were more theoretical than real. 

Breitner® believed that tissue changes in orthodontic treatment concerned 
chiefly the hard tissues because they were much more easily influenced than 
were soft tissues. 

Aisenberg’ divided the periodontal membrane fibers, from a_ practical 
viewpoint, into two groups: one attached tooth-to-bone and the other attached 
tooth-to-tooth or tooth-to-subepithelial connective tissue. He wrote that the 
arrangement and attachment of the former group, when including changes 
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in bone, may be altered, but that “we are not so certain about being able to alter 
the latter group. The subepithelial tissues do not conform to tooth movement as 
does bone; hence this may be a factor in relapse.” 


It was the opinion of Oppenheim® that ‘‘the powerful fibers stretching 
across the septa, giving off strong bundles to these and partly to the gums, 
prove to be the most resistive tissue with which we are dealing in our opera- 
tions.’’ He also noted® that it was during the period of bone change follow- 
ing the cessation of force on a tooth that “relapse following orthodontic tooth 
movement,’’ or free movement of teeth toward their original position, took 
place. 


We would conclude from the findings of these men that the regenerative 
or reparative qualities of these supra-alveolar connective tissue fibers are 
great; that they are very resistant; that we have little or no control over them; 
and that they may be a factor in relapse. 


The reactions of connective tissue fibers have been described by most 
authors as incidental to the bone changes. Their disposition is handled by 
and large with the suggestion that the fibers are simply reorganized and re- 
attached to meet demand. We wonder if this process has not been oversimplified. 

These fibers may appear as small, insignificant bystanders in tooth move- 
ments, but in actuality they may be tiny but mighty, acting slowly but 
definitely in foiling some of our beautiful orthodontic results. They are tough. 
They are resistant. They could be culprits. 


DISCUSSION 


The first suspicion that connective tissue fibers might be influencing our 
operations came with the observation of the frequency of relapse in rotations. 
There simply was no explanation of this reversion, especially in some cases 
where theories of habits, basal bone, muscle balance, growth, heredity, mal- 
function, overexpansion, ete., could be ruled out. The foree that would return 
a tooth to its previous malrotation after treatment and retention was a powerful 
one, and it had to be intrinsic with the tooth or within the area surrounding the 
immediate environment of the tooth. This deduction led to scrutiny of the 
structure and arrangement of the fibers surrounding and attached to the teeth, 
with the hope that this might earmark some of our difficulties. 


It has been pointed out that the fibers of the periodontal membrane, gums, 
and gingivae are inelastic and that they do not travel in a straight line. They 
have been described as wavy in appearance. This is the characteristic that 
permits the slight movement of the tooth in its socket. The degree of this 
waviness has not been described, but it has been shown histologically that some 
of these fibers are capable of extensive elongation simply by straightening out 
this waviness.’° Along with this sinuous effect of the fibers, there undoubtedly 
is intermingling and weaving in, around, and about themselves, and surround- 
ing vessels probably add further to their irregular course. Such an arrangement 
of the individual fibers would produce an image not too different from that of 
the familiar coil spring. 
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Wire, that with which we move teeth all the time, is also a nonelastic 
material. It does not move teeth by virtue of its elasticity, but when contoured 
in certain fashions it delivers very effective forces. The coil spring is today 
one of our most efficient devices for obtaining tooth movement. If we could 
imagine, then, that in the inelastic connective tissue fibers surrounding the tooth 
we have numerous coil springs both pulling and pushing, we could arrive at some 
conception of what forces might be activated within them when a tooth is 
moved. 

Let us consider the action of these coil springlike fibers, both attached 
and unattached to bone. It is generally known that compression of fibers of 
the periodontal membrane attached in bone results in bone resorption; and 
that, when put under tension, these fibers produce bone building. The fibers 
are the catalyzer, so to speak. They do not enter into the reaction themselves, 
but the reaction is produced by their presence. Contrary to what might be 
expected, bone tissue is more plastic or pliable than the connective tissue fibers. 

If these forces of compression and stretching are found in the fibers which 
are not attached to bone, the compensating plasticity of surrounding tissue 
does not prevail. The supra-alveolar fibers, including some fibers which are 
attached to cementum and others which are attached to other fibrous networks, 
comprise the group that requires special attention. Clinically or histologically, 
no spectacular changes might be noted when these fibers were put under 
tension or pressure. There is little confinement of these supra-alveolar fibers 
and their compression probably would bring about merely a slight swelling 
of the tissue. On the other hand, stretching of the fibers would likely produce 
only a thinning of the tissue. Neither of these symptoms might be profoundly 
noticeable, yet they could be persistent enough to initiate forces effecting tooth 
movement. The beautiful picture of resorption on one side and building on the 
other side has not been shown for the soft tissues effected in tooth movement. 

Since the cementum and other connective tissue networks to which these 
supra-alveolar fibers are attached are more resistant to both tension and pressure 
than is bone, the compensating mechanism which permits tooth movement in 
bone does not transpire effectively in this area. Some of these stresses and 
strains produced in this area may be stored. They may exert their great fune- 
tion of ‘‘bringing them (the teeth) back to place when the correction of 
conditions will allow them freedom of action.’” 

In all areas of the denture, except the molar areas, the mesial and distal 
surfaces of the teeth, to which the so-called transseptal fibers are attached, are 
broader surfaces than the labial, buccal, or lingual. Too, there is a convexity 
of the cementoenamel junction toward the incisal surface of the anterior teeth, 
which provides a greater area for the insertion of these fibers. These larger 
surfaces permit the fibers a stronger grip on the tooth. This particular group 
of fibers connecting the teeth always consists of a large number of strong fibers.” 

The gingival group of fibers of the periodontal membrane encircles the 
tooth completely. They are much thicker and stronger on the labial or buceal 
and lingual surfaces than on the proximal surfaces.2, Thus, we have powerful 
fibers of the periodontal membrane completely surrounding each tooth anchored 
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by other fibers from one tooth to another. There is a possibility that these groups 
of fibers, when stretched or compressed, might be influential in our attempts at 
tooth rotation or any tooth movement, and the permanence of such a move- 
ment. 

In applying this theory to rotations, for example, imagine a lower left 
lateral incisor that was rotated mesiolingually and brought around to its correct 
position. The fibers on all four sides of the tooth would be altered. We are 
thinking specifically of the supra-alveolar fibers. Those on the mesiolabial 
side would be compressed and those on the mesiolingual would be stretched, 
while those on the distolabial would be stretched and those on the distolingual 
would be compressed. Just where the dividing line on the labial and lingual be- 
tween these forces would be is hard to determine. Since we are theorizing, we 
might presume that for every compression of the fibers on the lingual, there 
would be a stretching on the labial, and vice versa. The forces activated on the 
mesial and distal sides of the rotated tooth would likewise be found on the 
proximating teeth. However, where these stresses and strains are on all sides 
of the rotated tooth they are active only on one side of the proximating teeth 
and the fibers attached to the other three sides could conceivably counteract 
these forces. The rotated tooth in its new position has, in effect, many push-and- 
pull coil springs working on it and, with the evident persistence of the fibers, 
these forces may be potential for a long interval of time. The undisturbed fibers 
on the three sides of the proximating teeth could counteract the disturbed fibers 
on the one side, and thus the tooth that had disturbed fibers on all sides would 
be the tooth to be effected if this arrangement persisted when mechanical inter- 
ference was removed. This might offer some explanation of why it is always 
the same tooth that was rotated previously that reverts. 

The potentialities of these fibers and their presumed effect upon rotated 
teeth then led to observations in other instances, where the forces at work might 
be accounted to the connective tissue fibers. The familiar spacing of the in- 
cisors that accompanies the distal movement of cuspids where premolars have 
been removed immediately comes to mind. Almost universally, credit has 
been given the transseptal fibers for this spacing. The fibers connecting the 
cuspid with the lateral incisor exert distal pulling force on the lateral incisor 
and the distal movement of the lateral incisor, being attached to the central 
incisor by connective tissue fibers, in turn exerts a distal tension on the central 
incisor. This spacing occurs even when the incisors are banded and an arch 
wire is ligated to them, indicating the intensity of their strength. It has been 
found that these fibers are seldom torn or broken under tension.’® The connee- 
tive tissue fibers of the periodontal membrane are not as easily injured under 
tension as under pressure."* 

In the area of the extracted premolar, where there has been approximation 
of the adjoining teeth, compression of the fibers results. The histologic evi- 
dence for this has been pointed out previously* and was confirmed by Thomp- 
son."* The clinical evidence of this compression is found in the groove, or in- 
dentation fold of tissue, on the buecal and lingual surfaces of the interdental 
area between the approximated teeth, as well as in the frequent reopening of 
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this contact. If connective tissue fibers affect tooth movement in this par- 
ticular operation, would it not be logical, then, to assume that they are a factor 
in other procedures? 

Arnim and Hagerman" made a study of horizontal serial sections of human, 
monkey, and rat jaws, which revealed a band of compact connective tissue 
encircling the teeth within the marginal gingivae. Not only are teeth surrounded 
by the gingival group of fibers of the periodontal membrane and bound to- 
gether by a fibrous band from tooth to tooth in the transseptal groups, but they 
are also encircled with a separate but similar band. Also, the connective tissue 
fibers pass across between the adjoining teeth, through each interproximal space 
(gingivae), and unite the soft tissues covering the buceal and labial parts with 
the iingual parts, thus anchoring each tooth even more securely. With the 
interweaving of all this compact mass of fibers around the neck of a tooth, it 
could be presumed that Nature has provided a very stable linkage of the dental 
units in an arch. If the teeth of a dental arch are bound together from last 
molar to last molar by such a tremendously strong tendinous-like fibrous con- 
nective tissue, it may furnish more of a potential obstacle to the orthodontist 
than has been realized. 

Reflection on the potentialities of this fibrous union of the teeth in an arch 
is enlightening. A study of the potential effects of the connective tissue band 
on various tooth movements makes for interesting contemplations. Consider, 
for instance, the fibers that would be disturbed when a tooth that was lingual 
to the line of the arch was put in alignment. The fibers immediately attached 
and surrounding the lingually placed tooth have as their function the main- 
tenance of that tooth in that position. Again, we are considering those fibers 
not attached in bone. The forces that are inherent in the fibers in the per- 
formance of their function would have to be overwhelmed. But, in addition to 
these fibers, there are those which are attached from the tooth to the distal of the 
malpositioned tooth to the tooth to the mesial of the malpositioned tooth. These 
fibers are in the line of the arch and oceupy the position which the lingually 
placed tooth would occupy in its new position. Usually space has to be made 
for such a lingually placed tooth before it can be moved labially. The creation 
of this space stretches the fibers in the line of the arch to some extent, and then 
the labial movement of the lingually positioned tooth stretches or elongates 
them still further. A knowledge of the power and resistance of these fibers 
makes it easy to comprehend why there might be a tendency for the cor- 
rected tooth to return to the position from which it came. 

The same type of stresses on the connective tissue fibers would be found 
where a tooth was labially or buceally placed and subsequently moved lingually. 
These movements, both labial or buccal and lingual, would be influenced by 
more fibers than a tooth movement in the line of the arch. Hence, we would 
suspect that treatment procedures involving changes in position of teeth in the 
line of the arch might be easier to accomplish and might offer more stability of 
results. 

In depressing and elongating movements these same fibers could logically 
be the counteracting forces. Oppenheim® has observed that with depressing 
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forces the fibers at the occlusal border of the alveolar process, those attached 
tooth-to-tooth and those constituting the so-called ligamentum cireculare, were 
still intact and resisted the depressing force. If these fibers could be stretched 
in producing such tooth movements there might be a tendeney for them to seek 
their original level again when let free. 

We might mention that in tooth eruption connective tissue fibers play an 
important part. According to Weinmann and Sicher,'* in Bone and Bones: 
‘It is the proliferation of the pulpal connective tissue which generates the 
slight pressure necessary for the movement (tooth eruption). This pressure is 
directed toward the surface of the jaws by the presence of a ligament upon 
which the growing end of the root rests.’’ (This is a connective tissue fibrous 
ligament.) “The ligament protects the bone in the fundus of the erypt from 
resorption resulting from the pressure of the growing root and permits move- 
ment of the tooth only toward the surface of the jaw instead of the growth of 
the root into the jaw itself.” 

This supplies further evidence of the strength and resistance of connective 
tissue fibers, and affords us the hint that we should be more concerned with the 
management of soft tissues in our procedures. 

Still another possibility of the influence of connective tissue fibers on 
orthodontic practices is their role in expansion therapy cases. Any ortho- 
dontist who has tried to correct the buceal cross-bite of a cleft palate mouth 
knows of the difficulty of the procedure and, perhaps, may have observed the 
stretching of the tissue, sometimes even to the point of reopening the repair. 
Still, on occasion, buccal cross-bites with a normal palate may be difficult to 
retain. The stretching of the palatal fibers which oceurs with the buceal move- 
ment might be a possible explanation. Most expansion treatment is performed 
with the idea of gaining more space for the better alignment of teeth. In other 
words, the arch length under such treatment is to be inereased. The work of 
Hays Nance" is pertinent here. The arch can be lengthened but, when out of re- 
tention, there is a tendency for return to its original length. Reeall the fibrous 
mass uniting the teeth around the areh. If this fibrous band is a given length 
and it is stretched, its power to return to its original length might explain the 
failure of some expansions. The same connective tissue band of fibers might 
play a role in Strang’s'® axiom of mandibular canine width. In re-emphasis: 
the length of the band or network of connective tissue fibers which links all the 
teeth of a dental arch together as a unit could conceivably limit the extension 
of arch length. This confining, or limiting, fibrous band theory would be con- 
comitant, then, with the basal bone and muscle balance theories. It has been 
shown that connective tissue fibers withstand tension forces with more vigor 
than compression forces. This might be the reason for greater success in treat- 
ment which shortens arch length than in procedures where attempts are made 
to lengthen it. 


Further evidence of the power of connective tissue fibers to move teeth is 
found in the diastema or migration of teeth in periodontal disease. The 
atrophy of the interdental papilla in the vertical type of periodontal disturbance 
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eliminates the fibers which have as their function the maintenance of the tooth 
in the line of the arch. An early characteristic clinical symptom of this type 
of disease is the separation of teeth.’7 A good conjecture is that the fibers 
(supra-alveolar) hold one group against another in maintaining the teeth in 
their proper positions and that, under normal conditions, the inherent forces of 
the various fibers are accurately balanced. At any rate, with the destruction of 
the interdental fibers, the teeth are moved away from the injured area, which 
would indicate some sort of a tonicity or balance between the fibers. 

Hypertrophic gingivitis is characterized by separation and protrusion of the 
teeth.'" Diffuse fibromatosis of the gingivae causes frequent distortion of the 
position of the teeth."’ 

Finally, evidence of the power of connective tissue fibers to move teeth is 
suspected when a full-banded appliance is removed and no retainers are in- 
serted. Immediately the interproximal spacing created by the bands is closed 
where the teeth were in contact previous to treatment. Where spacing existed 
previous to treatment there is a tendency to opening of contacts. 

In the light of these evidences, I believe we could surmise that connective 
tissue fibers are capable of moving teeth and that they do play an important 
role in maintaining the teeth in their erupted position. With one of their fune- 
tions, that of withstanding the forces of mastication, it would surely be agreed 
that they can withstand terrific forces. They can give or take. They are 
persistent and very resistant. They offer the orthodontist a distinct challenge. 

The profession has met this challenge to date by trying to outlast and out- 
guess these fibers. Some attempt to overcome the forces of these fibers has been 
made in the overeorrection of rotations. This was done, perhaps unknowingly, on 
the theory that overstretching these fibers would weaken their power of return. 
It is purely guesswork as to how much to overrotate, and always after this is 
done there is a silent prayer that the tooth will revert, but that it will revert 
only the correct amount. Overcorrection in all tooth movements is not practical. 
Again, in the retention of cases, it is a guess as to when these fibers have given 
up and when the patient can be told to discard the retainers. It then behooves 
us to search for some method of neutralizing these forces and overcoming the 
guesswork. 

Some efforts have been aimed at this in the past. Skogsberg'® performed 
septotomies to insure stability of his cases. He may have been getting pretty 
close to the answer. He was not performing these operations with the idea of 
neutralizing forces within the soft tissue, but rather of neutralizing what he 
felt was the elasticity of the bone.’® He gave evidence of his theory in a large 
number of clinical cases reported with pictures of casts. His cases were those 
with rotations, diastemas, and lingually and labially malpositioned teeth— 
eases difficult in retention. With his septotomy, the stability of the results 
was improved. Perhaps he did neutralize some fibers within the bone but, 
probably more important, he neutralized other connective tissue fibers with 
the incisions on both the labial or buccal and lingual sides. 

In the handling of these fibers it may be necessary to use methods that 
are severe. We are dealing with tough, resistant, persistent tissue, even though 
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it is small in quantity. It would seem that where we have evidence that tissue 
fibers are under tension, we might sever the fibers and permit healing without 
tension. Where there is evidence of compression of the tissue, we might re- 
move some of it. 

To some, this procedure may seem radical and injurious, but who is there 
to say that all of orthodontics is not injurious? The whole process of tooth 
movement is a continual cycle of damage and repair, as there is no appliance 
capable of physiologic forces. Would it, then, be too great a price to pay for 
stability of our cases to resort to some type of operative procedure on the con- 
nective tissue fibers surrounding the teeth? A gingiveetomy performed in a 
diseased mouth is not considered too injurious for that which is gained. The 
reparative qualities of the gingivae and the periodontal membrane are well 
known. With care there can be little damage that is of a permanent nature 
in such procedure. 

Just what technique may prove to be most satisfactory in the control of 
these fiber forces is questionable. Some of the techniques that need further 
clinieal experiment might include some sort of surgery of the connective tissues 
surrounding the necks of the teeth. The more recently developed electrosurgical 
sealpels, or electric knives, or electric cautery might prove to be the better means 
of neutralizing these fibers. 

Electrocoagulation might prove the method of choice. 

In this atomie age it might be that the use of some radioactive substance 
would supply the answer to our problem. Radiation therapy might be a 
possibility. 

Some agent might be found which, upon injection, would halt the harmful 
action of these fibers. Although techniques have not been refined, injections 
have been made which produce a necrosis of the underlying connective tissue 
and at the same time leave the epithelium intact and healthy. If such injec- 
tions could be controlled to act upon limited areas they might prove ideal for 
regulating pressures and tensions of the connective tissue fibers we wish to 
control. 

Many questions have to be answered before any method can be advocated. 
We need to know more about the healing factors of connective tissue fibers, 
especially where they are under stresses and strains. We need to know whether 
healing would produce still other forces. This might be suspected from the 
clinical observation that teeth approximating a space where a tooth has been 
removed tend to be pulled into this space. We need to know how thorough 
the inactivation of these fibers would need be to produce stability. We need to 
know more of the genetic tendencies of these fibers. We need to know whether 
it would be better to interfere with these fibers before our orthodontic pro- 
cedures or upon completion of treatment. 


The answers to these unknown quantities, however, can be found. If our 
profession will but recognize that there are long-enduring forces at play when 
these connective tissue fibers are disturbed, it will be only a matter of time until 
the method of overcoming them will evolve. 


{ 
4 
| 
i; | 
4) 
14 
| 
| 
i 
| 
1} 
f 
| 
i 
| 
| 
} 
: 


788 HAROLD EUGENE THOMPSON 


The time since the advent of the idea of neutralizing the inherent forces of 
the connective tissue fibers has been too short to accumulate sufficient clinical 
evidence to give support to these speculations. Through the media of the scalpel 
and electrocautery, however, some attempts have been made to neutralize the 
forces that were suspected. Time will tell of their merit. It is hoped that 
further experimentation in this challenging field will produce results of value. 


SUMMARY 


The connective tissue fibers with which we are concerned in orthodontic 
tooth movement have been defined, and their functions have been described. 

The histologic findings of prominent research workers, showing that these 
fibers were persistent and resistant to control, were reviewed. 

Clinieal observations were recalled to indicate evidence of the force of these 
fibers, and the possibilities of their effect upon tooth repositioning were noted. 

The confining, or limiting, connective tissue fibrous band theory was 
proposed as a supplement to the basal bone and muscle balance theories. Ex- 
planations of relapse were described in the light of the potential persistence 
of this connective tissue band around the necks of the teeth. 

It was pointed out that the connective tissue fibers must be capable of 
tooth movement and that they might restrain other movements. 

It was suggested that, theoretically, these forces might be neutralized 
by various methods, but no specific method was advocated. 


CONCLUSIONS 


The review of the potentialities of the connective tissue fibers has not been 
presented with the thought that this is the utopia—that, once the forces involved 
are controlled, all tooth movements will be stable. We believe that a case 
still will have to be thoroughly analyzed with all the care and study of modern 
orthodontic procedures. With control of these potential forces, however, tooth 
movements may not be so restricted. That is to say, with a knowledge of how to 
handle these forces, there might be a possibility of greater freedom in treat- 
ment planning. Such control might shorten the duration of treatment proce- 
dures. There might be more assurance of the permanency of our efforts. 
Certainly, after a case has been treated and is ready for retention, attention 
should be directed toward these fibers and their potential forces. 

We sincerely believe that the inherent forces of these fibers do exert an in- 
fluence on our results, and that the time will soon come when we can say that 
we have mastered these forces. 
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Editorial 


Clinton Chappel Howard 
1884-1955 


* C. HOWARD, pioneer orthodontist in the southeastern part of the United 
e States, died on July 23, 1955, at the age of 71 years, in a Miami, Florida, 
hospital. Dr. Howard’s death calls to mind an important orthodontic era and 
reflects some original research work that is now all but forgotten. 

Probably the most important contribution that he made was the correlation 
of what is known in medical literature as the Howard syndrome. Dr. Howard 
was the first orthodontist to work in an all-medical elinic. Little was known 
about the subject of the relation of malocclusion to endocrinology before Howard, 
Elkins, and Englebach started their work. Perhaps about all that was known 
was that occasionally the comment was heard that ‘‘flatfeet and malocclusion of 
teeth may have the same origin.’’ In so far as it is possible to ascertain, the 
Howard syndrome is the first well-defined classical physical picture that was 
recognized within the ranks of the dental profession and quickly taken up and 
recorded in the literature of scientific medicine as a syndrome of importance. 
Howard contended that malocclusion of the teeth does not begin with the teeth 
and jawbones and end there, as some of the literature would indicate. His was 
a restless mind, interested in zoological and biologie things; he had a love of 
Nature and all living things. He was critical of some of the basic concepts of 
orthodonties, in that he felt that much of the biologic nature of the subject was 
being ignored in favor of the mechanical department. 

Dr. J. K. Fancher, medical director of the Good Samaritan Clinie in 
Atlanta, Georgia, had the following to say about the Howard contribution when 
the American Journal of Orthodontics wrote to him for his opinion: ‘Dr. 
Howard was a member of the staff of the Good Samaritan Clinie for endocrine 
research for eighteen years. During that time he made various notable contri- 
butions of a scientific nature based upon observations made at the Clinie. 

‘We feel that the honor being paid him in having a syndrome named for 
him is only his just desert for his noteworthy achievements. It is our hope 
that the trail he has blazed will become a broad highway because of further 
investigations showing the connection of hormonal action and orthodontic dif- 
ficulties. 

‘*We are proud of Dr. Howard and his work here and congratulate him.”’ 

Interesting in retrospect are some of his views, gleaned from his published 
papers. He did not think much of the routine orthodontie diagnosis by ob- 
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serving the relative position of the upper first molar to the lower first molar, 
or the canine eminence to the orbital plane. He felt that this had little to do 
with the problem at hand. 


He worked with medical men in the Good Samaritan Clinie in Atlanta, 
Georgia, where they studied the entire individual in all physical phases and 
tried to coordinate the entire physical picture of the whole body. Out of this 
experience came fifteen papers by Dr. Howard, most of which have been formally 
recorded in either medical or dental literature. He coined the term acromeg- 
aloid growth, and that term obviously came about as a result of his observation 
that there is a classical type of person with an obtuse, bulky mandible, the type 
well known in the Angle classification as Class III. According to Howard, but 
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few of these cases are of local origin or are true, actual acromegaly, as described 
and identified years ago by the Frenchman, Marie. Dr. Howard reported that 
there is much more to this over-all syndrome of Class III occlusion than the 
local maxillary dental concept described by Angle, Kingsley, Case, and others 
in their writings. Howard reported a combination of symptoms common to 
many of these cases and pointed out that the bulky mandible is only one. 
Another symptom is early puberty and it was found, by checking with thousands 
of x-ray pictures of the hands, that the epiphyses unite with the parent bones at 
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a very early age. By checking hundreds of clinical records, it was ascertained 
that the perverted mandibular growth checked side by side with still other 
symptoms that were too obvious to ignore. Such is a thumbnail sketch of the 
Howard syndrome that attracted wide attention in medical literature some 
years ago. 

The story of the typical acromegalies dates back many years in scientific 
literature; however, the acromegaloid (meaning ‘‘like acromegaly’’) growth 
picture in orthodontics was correlated first by Howard. Out of this came the 
observation credited to him on the subject of orthodontic diagnosis, namely, that 
‘*the first and most important information necessary for a sensible orthodontic 
diagnosis is the general visual survey of the child as an entire physical individ- 
ual.’” The Howard syndrome, he said, is characterized by certain physical 
markings : a lower jaw that protrudes, a long obtuse angle formed by the ramus, 
and a horseshoe body that is decidedly obtuse. The epiphyses become a unit of 
their parent bones at an unusually early age. (The buttons and the long bones 
grow together years before the average.) The typical individual has a high 
intelligence quotient. Pubic, axillary, and body hair incident to pubescence 
appears at an early chronologic age. Howard was the first to point out that 
stimulation through orthodontic appliances alone has little permanent and 
lasting effect in classical orthodontic cases commensurate with the effort ex- 
pended. He further claimed, in this connection, that the impulse of the hormone 
is entirely too persistent to be permanently influenced by the impetus of delicate 
mechanical devices. 

There can be little doubt that the Howard contribution to orthodontics 
attracted more attention in the medical profession than any other contribution 
since the birth of orthodonties, and the syndrome was well recorded in both 
medical and dental literature. 

Dr. Howard’s work at the Good Samaritan Clinie was never followed 
through after his retirement from orthodontic practice (rather early in his 
career ). 

Another orthodontist with a research background, who was in complete 
sympathy and accord with Howard’s work, is Dr. A. Leroy Johnson, a former 
member of the faculties of the University of Michigan and the University of 
Pennsylvania. Dr. Johnson, too, retired at about the same time and identified 
himself with the Markley Foundation and with the committee directing the 
Charles R. Stockard research on the genetie and endocrinie basis for differences 
in form and behavior as elucidated by studies of contrasted dog breeds and 
their hybrids, according to methods of the Department of Anatomy of Cornell 
University Medical College. 

Dr. Howard took great interest in the Stockard experiment because it 
proposed to go into this subject of endocrinology in a much more comprehensive 
way. Unfortunately, the Stockard work was left unfinished because of the death 
of Dr. Stockard. There are many orthodontists who feel that the Howard work 
was important but remains incomplete, largely for the reason that, as the work 
was independently sponsored, there was no replacement able to carry on after 
his retirement. A Ketcham Award winner, Dr. Howard made an important 
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impact upon the over-all thinking with regard to orthodontic diagnosis, and it is 
to be hoped that his work will be picked up where he bowed out about sixteen 
years ago. 

In recognition of his contributions, the Fifth District Dental Society of 
Atlanta bestowed upon him the first life membership ever presented by that 
society. In addition to that, he was presented with a gold membership card, 
and on it was engraved the appropriate words ‘‘in appreciation for his great 
efforts directed to the advancement of dentistry.’’ 

Dr. Howard was a founder and first president of the Southern Association 
of Orthodontists. He worked for the establishment of free dental examinations 
for Atlanta school children and was instrumental! in the formation of the Coun- 
cil of Dental Education of the American Dental Association. 

He lived and practiced in Atlanta for years before he retired in 1942. He 
was born in Selma, Alabama, and received his A.B. degree from Birmingham— 
Southern College. He also held the D.D.S. degree from the Dental College of 
Southern California. 

Dr. Howard first practiced dentistry in Huntsville, Alabama. After his 
retirement he lived in Charleston, South Carolina, Miami, and on the Isle Ma- 
‘ada in the Florida Keys. 

He served as president of the American Association of Orthodontics, the 
Georgia Dental Association, and the Fifth District Dental Society. In 1948 
the Ketcham Award of the American Board of Orthodontists was awarded to 
Dr. Howard. 

He was a member of the Piedmont Driving Club and the Capital City Club 
while he lived in Atlanta. 

He was graduated in 1911 from the Angle School of Orthodontia at New 
London, Connecticut. He was one of the original group to work with the pin 
tube appliance and probably the first to abandon it. 

Dr. Howard practically made an avocation out of hunting and fishing and 
was regarded as a serious student of wildlife. He gathered together and spon- 
sored the wild-life exhibit of the State of Georgia at the World’s Fair in Chicago. 

The latter years of Dr. Howard’s life were spent on the Florida Keys, 
where he spent most of his time out-of-doors, many times with his friend, 
Dr. Lunsford. Dr. Howard was a charter member of the forty-four-year-old 
Atlanta Mid-Winter Clin*e, which was later changed to the Thomas P. Hinman 
Mid-Winter Clinic, and for a period of ten years he was chairman of this elinie. 

No name in orthodonties ever became as well known in the medical pro- 
fession as that of C. C. Howard. Orthodonties has lost one of its colorful and 
personable pioneers. Even though much of his unfinished work is recorded in 
both medical and dental literature, much of it has dimmed with time. It is 
hoped that some research group in either the medical or dental profession will 
pick up the threads where C. C. Howard left the scene. 

His survivors inelude his daughter, Mrs. Anthony J. Drexel, IIT, of Nassau, 
Bahamas; two brothers, Dr. Leon Howard of Denver, Colorado, and another 
of Alabama; and three grandchildren, who live in the Bahamas. 


H.C. P. 
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Reports 


REPORT OF THE HISTORIAN TO THE BOARD OF DIRECTORS 
OF THE AMERICAN ASSOCIATION OF ORTHODONTISTS 


— historian was nominated at the 1954 meeting in Chicago and is to be 
voted on at the meeting in San Francisco, California. He is functioning 
this year ad interim by appointment of President West, who was authorized 
to make the appointment. It is his understanding that it shall be his duty to 
collect all pertinent data of an historical nature pertaining to the Association. 
His report shall be presented to the Board of Directors annually and, upon its 
approval, shall be sent to the librarian for safekeeping in the official repository 
of the Association. 

At the Golden Anniversary Meeting, held in Louisville, Kentucky, in April, 
1951, a history of the first half-century of this Association was presented, 
adopted, and published. Its compilation was a strenuous task, as historic data 
had not been kept. With the establishment of the office of historian, the com- 
pilation of the second half-century should be comparatively easy. 

There have been two meetings held since the publication of our history— 
the first held in Dallas, Texas, in 1953, with Brooks Bell as president, and the 
second in Chicago, Illinois, in 1954, with James W. Ford as present. A 
questionnaire, similar to the one previously used, was mailed to each. These 
were promptly returned and have been prepared for filing in the Association’s 
archives. Each one contains the respective president’s personal comments 
evaluating the outstanding contributions and events of his meeting. 

A photographie collection of the past presidents was made for the first 
historic volume. This met with much enthusiastic approval. It is recom- 
mended that this be continued. To this end, the past presidents were asked 
for the loan of their favorite portrait, from which a 314 by 414 inch negative 
was made and the photo returned. From the negative, a lantern slide of 
standard 314 by 4 inch size and a glossy print were made. These will be 
systematically filed and will become a part of the historic archives. 

The historian has such records of most of the presidents of the first half- 
century. To save expense in preparation at the time, he used some material 
that he had previously prepared for an historical review of the first twenty 
years of the Northeastern Society of Orthodontists in 1941. This saved duplica- 
tion of lantern slides, ete., of eleven past presidents, namely, J. Lowe Young, 
Herbert Pullen, John V. Mershon, Frank Delabarre, Charles Hawley, William 
Fisher, Harry Kelsey, Alfred P. Rogers, Lowrie J. Porter, Joseph D. Eby, and 
L. M. Waugh. These slides were then returned to the files of the Northeastern 
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Society. The photographic material of all other past presidents is on hand 
and will be sent to the librarian as soon as the repository of the Association 
becomes available. 

The cost of producing such records as advised is as follows: negative of 
portrait, $1.00; glossy print, $.15; lantern slide, $.60; hand retouching of 
lantern slide, $2.00; this makes a total of $3.75 for each president. To date, 
there are thirteen to be completed with one more, President West, to be proc- 
essed during the coming year. If the Board decides to approve the recom- 
mended procedure, the cost would be $52.50. Hereafter, the cost for each 
retiring president would be $3.75. 

There will be some little expense for mimeographing of questionnaires, 
postage, ete. Therefore, a budget of $60.00 might be provided for this year. 

For the following years, one of $15.00 might be ample. 

The historian would urge each director to make suggestions for improve- 
ment in the format used in the history published. It is his desire to file records 
that will be of the most help to the one whose work it will be to prepare a 
second volume fifty years hence. 

Respectfully submitted, 
L. M. Waueu, Historian. 


REPORT OF THE NECROLOGY COMMITTEE OF THE 
AMERICAN ASSOCIATION OF ORTHODONTISTS 


Booklet —On Oct. 12, 1954, in accordance with the request of the Board 
of Directors, two copies of the booklet prepared by a previous Necrology Com- 
mittee of the A.A.O. were sent to the Secretary of the American Dental Asso- 
ciation, with the suggestion that they might be of interest to the membership. 
An acknowledgment indicated that this matter would receive the attention of 
the Board of Trustees of the A.D.A. at the Miami meeting. 

On Feb. 22, 1955, I wrote the Secretary of the A.D.A. and received the reply 
that he will advise us if any action is taken and, further, that it is likely, since 
these are pamphlets of another organization, that the Board of Trustees will 
‘*just acknowledge receipt.’’ In accordance with his request, two additional 
copies were sent (in the event that members of the Board of Trustees desire a 
copy). 

Two copies were also given to a member of this association who is a member 
of the Board of Trustees, so that he would be in a position to speak on this 
matter when it was brought before the Board of Trustees at the Miami meeting. 
In reply to my recent letter, he stated that he has nothing to mention of interest, 
so I assume that as yet this matter has not been brought to the attention of the 
Board of Trustees. 

Coordination.—This year an attempt has been made to coordinate more 


closely the efforts of the members of the A.A.O., the chairmen of the Necrology 
Committees of the component societies, and the committee of the A.A.O. To 
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this end, a suggested outline of procedure was sent to all the chairmen of the 
Necrology Committees of the component societies. This was unanimously 
endorsed by all chairmen and was published in the December issue of the 
AMERICAN JOURNAL OF ORTHODONTICS. (Appended is an outline of the adopted 
procedure. ) 

Your Committee is pleased to report that all the component societies have 
appointed Necrology Committees, each of which is active and is functioning 
efficiently in carrying out its respective duties. 

Two component societies, the Northeastern Society of Orthodontists and 
the Central Section of the American Association of Orthodontists, have adopted 
a policy of preparing an ‘‘In Memoriam’’ resolution on the death of a member, 
which is presented before the respective society. The Committee recommends 
that this policy be suggested for the consideration of the other Necrology 
Committees of the component societies. 

Deceased Members.—Since our last meeting of the Association, nineteen 
members have died. The necrologies which have been prepared for each of 
these members are retained in the Committee’s file. 

On April 1, the chairman of each component society received a letter 
enclosing a list of the deceased members which he was asked to check for omis- 
sions and return in the stamped, self-addressed envelope enclosed. As soon 
as the replies were received, the revised list was forwarded to the secretary of 
the A.A.O. The chairman of the Necrology Committee of each component society 
was requested to report by wire any subsequent deaths in the society. Should 
any occur, these will be included in a supplementary report. 


Respectfully submitted. 


G. HERBERT, 
Wa. 8S. 
G. V. Fisk, Chairman. 


ProcepuRE WitH REGARD TO NECROLOGIES 


Upon the death of a member of the A.A.O., it is desirable that the member- 
ship be informed, with a minimum of delay, through the AMERICAN JOURNAL OF 
ORTHODONTICS. 

As the Necrology Committee of the A.A.9. is a rotating committee with 
the chairman’s tenure of office usually of one year’s duration, the adoption of 
a uniform procedure is essential and will be facilitated by a close coordination 
of the efforts of the members, the chairman of the Necrology Committee of each 
component society, and the chairman of the Necrology Committee of the A.A.O. 
in the accomplishment of the above objective. 

Members.—As soon as a member of the A.A.O. learns about the death of a 
member he should report it promptly to the chairman of the Necrology Com- 
mittee of the component society or to some other person designated to prepare 
the necrology. (A letter stating available factual data will be of great assist- 
ance. ) 

Component Societies —All component societies have a standing committee 
on necrology whose duty, as the necessity arises, is to prepare a suitable 
necrology, which is read before the society, and to forward a copy to a close 
relative of the deceased member. Whether prepared as a formal resolution or 
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as a simple tribute, this necrology is a fitting recognition of the decease of a 
member. If two additional copies of the necrology are forwarded to the chair- 
man of the Necrology Committee of the A.A.O. and one to the secretary of the 
A.A.O., these officers will be currently informed. 

A.A.O.—When the two copies of the necrology are received by the chairman 
of the Necrology Committee of the A.A.O., one is forwarded to the editor of 
the AMERICAN JOURNAL OF ORTHODONTICS and the other is retained for the files 
of the committee for inclusion in the annual report of the chairman to the 
Board of Directors of the American Association of Orthodontists. It is desirable 
that the secretary of the A.A.O. be informed, to enable him to prepare a complete 
list of deceased members for the program of the annual meeting. 


G. Herperr, 
Wma. S. 
G. V. Fisk, Chairman, Necrology Committee. 


REPORT OF THE NOMENCLATURE COMMITTEE OF THE AMERICAN 
ASSOCIATION OF ORTHODONTISTS, 1955 


N KEEPING with the policy established by previous committees, we have 
been collaborating with the Bureau of Library and Indexing Service of the 
American Dental Association, who, for the past several years, have been 
directing their efforts toward a uniform nomenclature for all dentistry. This 
seemed logical if orthodontics is to achieve a nomenclature properly integrated 
with dentistry as a whole. 

On Sept. 3 and 4, 1954, the Bureau held a conference in Chicago, which 
was attended by a member of our committee, Dr. B. F. Dewel of Evanston. 
Also at this meeting were others vitally interested in this work, who con- 
tributed in a constructive way from the standpoint of university teachers. 
Among these were Dr. George Denton of the American Dental Association and 
Dr. Kenneth A. Easlick of the University of Michigan. Also taking part in 
the study was Dr. T. D. Speidel of the Orthodontic Department of the Uni- 
versity of Minnesota. 

Through Dr. Donald A. Washburn, Director of the Bureau, we furnished 
reports of previous nomenclature committees to indicate the general trend of 
the thinking of the orthodontic profession, and we are inclined to believe that 
these proved helpful. 

Two requests for cooperation came from Europe, the first from the State 
Dental School of Malmo in Sweden, from Dr. Gunnar Tegner of the Depart- 
ment of Orthodonties, and the other from Professor G, Korkhaus, Director of 
Orthodontics at the University of Bonn. In both communications the necessity 
for a uniform nomenclature in orthodontics was stressed and our assistance was 
requested. In replying to these letters, our present policy of working with 
and through the Bureau of Library and Indexing Service was explained and 
our cooperation was assured. 

In future conferences one of our members, Dr. B. F. Dewel, will endeavor 
to be present and thereby contribute to the discussion of terms and definitions 
in which orthodontists have a special interest, 


| 
| 


| 


| 
| 
| 


798 REPORTS 


. ' We believe that working with the American Dental Association and par- 
ee ticipating in these conferences provide orthodontics with a real opportunity to 

Az improve its terminology and that we are fortunate in this respect. We believe, 
| therefore, that we may look forward to a constant improvement in general 
ng dental terms and that orthodontics will likewise receive marked benefits. 


Respectfully submitted, 


D. C. MacEwan, 
B. F. DEweEL, 
d James D. McCoy, Chairman. 


REPORT OF THE PUBLIC HEALTH COMMITTEE, 
AMERICAN ASSOCIATION OF ORTHODONTISTS 


HE Committee completed the following work during the past year: 


*) 1. Obtained formal acceptance of the changes in the Cleft Lip and Cleft 
“9 Palate Guide, published by the American Public Health Association. The Guide 
AAD received the endorsement of the American Association of Orthodontists on May 
19, 1954. 
, 2. Cooperated with the Program Committee of the San Francisco meeting 
oe in making possible the presentation of a clinie and exhibit of the Public Health 
i} Orthodontic Program of the State of New York, in order to acquaint the 
membership with this program and to answer numerous questions relating 
thereto. 
Ps) 3. Arranged a conference of representatives of the sectional societies of 
: our Association to discuss plans for a national survey of existing public health 
orthodontic programs, hospital, and private orthodontic clinics. This is in 
ss compliance with the recommendation of the Public Health Committee adopted 
. by the Association on May 19, 1954. 
4. The final draft of the Guide on Dento-Facial Handicaps, to be published 

: by the American Public Health Association, including the changes submitted 
' by the Public Health Committee of our Association, is now ready for adoption 
by the Board of Directors of the American Association of Orthodontists. 

5. The ‘‘Principles for Determining Acceptability for Participation in 
Public Health and Prepayment Orthodontic Plans by Members of the Ameri- 
ean Association of Orthodontists’’ were published in the AMERICAN JOURNAL OF 
ORTHODONTICS in September, 1954, page 723. Reprints have been obtained and 
will be distributed to the membership after the adoption by the Association of 
the Guide on Dento-Facial Handicaps. The foregoing is in compliance with the 
resolution adopted by our Association at Chicago on May 19, 1954. 


| “ The Committee recommends the following: 


1. The proposed national survey on public health orthodontic care 
should include the orthodontic phase of cleft palate treatment. 
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. The plan of the survey should be submitted to the Board of Di- 
rectors of the Association for approval before it is put into effect. 

. The Committee should be empowered to seek the cooperation of 
Public Health Associations, the American Dental Association, the 
American Medical Association, and other public health agencies 
in the preparation of the public health orthodontic survey. 

. The Public Health Committee should be allowed a budget of 
$500.00, in view of the expanding activities of this Committee. 


Respectfully submitted, 


OREN A. OLIVER 

L. 
STEPHEN C. HopKINs 
K. Cooper 

J. A. SALZMANN, Chairman. 


REPORT OF THE RESEARCH COMMITTEE, 
AMERICAN ASSOCIATION OF ORTHODONTISTS 


HE work of the Research Committee consisted of conducting the 1955 

Prize Essay Contest and in arranging the Research Section. 

Seven entries were submitted for the Prize Essay Contest, of which the 
Committee selected the following: 


PRIZE ESSAY 


Viken Sassouni, Instructor in Orthodontics and Cephalometrics, 
Philadelphia Center for Research in Child Growth, 170144 Fitzwater 
St., Philadelphia, Pennsylvania. Title: A Roentgenographie Cephalo- 
metric Functional Analysis of Cephalo-Facio-Dental Relationships 
Based on the Study of Concepts of Architectural Structure. 


FIRST HONORABLE MENTION 


Milton L. Braun, Chieago, Illinois, and William G. Schmidt, 
Evanston, Illinois. Title: A Cephalometric Appraisal of the Curve of 
Spee in Class IT, Division I Occlusions for Males and Females. 


SECOND HONORABLE MENTION 


Robert W. Baker, Ithaca, New York. Title: Dental Changes Ac- 
companying Treatment of Class II Maloeclusions by Extraoral Means. 


Reports to be read at the Research Session and those to be presented by title 
only are published in the supplementary program. 
The Committee recommends the following: 


1. Announcements of the Prize Essay Contest and the Research Session 
should be made in as many scientific journals as possible in the 
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United States and elsewhere, and should not be confined to ortho- 
dontie and dental journals alone. The purpose of this reeommenda- 
tion is to attract wider interest not only among dentists and 
specialists in orthodontics, but also among workers in other fields 
closely related to orthodonties. 

2. The final date for receiving entries to the Prize Essay Contest 
should be set early enough to include the name of the prize essay 
contest winner in the official program of the American Association 
of Orthodontists. 

3. The budgetary allowance should remain as in previous years. 


The Chairman of the Committee on Research wishes to thank the mem- 
bers of the Committee for their wholehearted and prompt cooperation. 
Special mention is made, with thanks, to Alton W. Moore, for the efficient 
manner in which he handled the details of the Prize Essay Contest, and to 
Thomas D, Speidel, for his work in arranging the research session. 


Respectfully submitted, 


J. WILLIAM ADAMS 
HerBert I. MARGOLIS 
ALTON W. Moore 

THomas D. SpEIDEL 

J. A. SALZMANN, Chairman. 


We regret to announce that, just previous to going to press, we received 
word of the death of Dr. William Murray of Chicago, a past-president of the 
American Association of Orthodontists. An obituary will appear in a later issue 
of the JOURNAL. 
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Department of Orthodontic Abstracts and Reviews 


Edited by 
Dr. J. A. SALZMANN, NEw City 


All communications concerning further information about abstracted material and the accept- 
ance of articles or books for consideration in this department should be addressed to Dr. J. A. 
Salzmann, 654 Madison Avenue, New York City 


Biometrics of Crowding and Spacing of the Teeth in the Mandible: By 
Coenraad F, A. Moorrees and Robert B. Reed. Am. J. Phys. Anthropol. 
12: 77-88, March, 1954, 


The alignment of the teeth in the dental arch is partially dependent on 
the ratio between the size of the teeth and the size of the dental arch. <A per- 
fect alignment of the teeth is possible only when an optimum relationship be- 
tween these two factors exists. A disproportion between the size of the arch 
and that of the teeth which it contains results in either crowding or spacing 
of the teeth. 

In the present study a biometric analysis was made of spacing or crowd- 
ing of the teeth in the mandible. The study was confined to the mandibular 
dentition because it was reasoned that in the mandible the teeth, especially 
the incisors, are generally positioned directly over the basal arch, whereas in 
the maxilla this is not as often the case. The long axes of the maxillary in- 
cisors may have a considerable inclination to the occlusal plane and, therefore, 
the maxillary dental arch may have a larger circumference than the bony 
basal arch. Since the size of the dental arch (the arch formed by the crowns 
of the teeth) is likely to correspond more closely to the basal arch in the 
mandible than in the maxilla, it seemed to the writers that, when only casts are 
used, the relationship just discussed can be evaluated more effectively by 
studying the mandibular dentition. 

The material available for analysis consisted of seventy-two plaster casts 
of the mandibular dentition of 18- to 20-year-old American women of 
European stock, with a full complement of permanent teeth (M, to M,). None 
of these subjects had received orthodontic treatment. The plaster casts were 
obtained from hydrocolloid impressions, since this method provides an accurate 
anatomic representation of the dentition. 

On the plaster casts measurements were made of mesiodistal crown 
diameters of the teeth, the amount of spacing or crowding, and the size of the 
dental arch. 

Mesiodistal crown diameter was obtained by measuring the greatest dis- 
tance between the approximal surfaces of a tooth. The crown dimensions of 
individual teeth have been added to obtain a metric value for the total tooth 
material exclusive of the second and third molars. 

Spacing was measured by placing wires of different, but known, gauges 
in an interdental space until a wire was found which corresponded in thick- 
ness, with 0.1 mm., to the width of the space at the level where approximal 
contact usually occurs. 
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Crowding was measured as the lack of space for a tooth in the dental 
arch. This metric expression for the degree of crowding was derived by sub- 
tracting the amount of space available for a crowded tooth in the dental arch 
from the mesiodistal crown diameter of the former. 

The size of a dental arch was expressed in terms of the length of the 
curve extending from the distal surface of the left mandibular first molar to 
the distal surface of its antimere, measured along the midline of the row of 
teeth between these points. Two different methods for determining this linear 
dimension were utilized, namely: (1) sum of mesiodistal crown diameters (M, 
to M,) minus crowding and, in the case of spacing of the teeth, (2) sum of 
mesiodistal crown diameters (M, to M,) plus spacing. According to this 
method, the size of the dental arch was obtained indirectly by utilizing the 
measurements for the individual teeth and those for spacing or crowding. 

Another expression for the size of the dental arch was obtained by 
measuring the distances between infradentale and the distal surfaces of the 
mandibular first molars. These two dimensions, which are functions of the 
length and breadth of each half of the dental arch, when added together only 
approximate the true size of the dental arch, as they do not take its curved 
contour into consideration. This measure for arch size, however, is totally 
independent from that obtained indirectly by considering the diameters of the 
tooth crowns and the measures for crowding and spacing. 

The results obtained by these two methods were compared by calculating 
the coefficient of correlation. This coefficient was quite high, that is, +0.97 + 
0.007 (n = 72). It is of sufficient magnitude to permit the use of the first 
method of measurement, which is considered to give a more accurate ap- 
proximation of the actual length of the curved line that characterizes the 
dental arch of man. 

The aim of this study, as stated previously, is to examine the sources of 
variations in the alignment of the teeth in causing spacing and crowding of 
the mandibular teeth of the persons furnishing the data. 

The findings of the present study show that crowding may occur in per- 
sons with less than average tooth size and also in persons with greater than 
average arch size. 

It is difficult to evaluate the various factors leading to crowding or spacing 
of the teeth by merely correlating the size of the tooth crowns or the size of 
the dental arch with the amount of crowding or spacing, since both conditions 
are the joint product of the size of the teeth and the size of the dental arch. 

The method used in the present study leads to a clearer evaluation of the 
role which tooth size and arch size play in the causation of spacing and 
crowding. In fact, it has been shown that a discrepancy between the variances 
of tooth size and arch size plays practically no part and that, actually a lack 
of association between tooth size and arch size leads to crowding and spacing 
in the mandibular dentitions of the 72 young women studied. This conclusion 
should be accepted within the limitations imposed by the method of analysis 
and the source of the data. 


Case Report of Radiation Injury of Teeth and Jaws: By Takeo Murai, Bull. 
Tokyo Med. Dent. Univ. 3: 84, 1955. 


A 12-year-old girl was referred to the dental department of the Central 
Health Center of the City of Sendai because of masticatory disturbances and 
underdeveloped small jaws. She was well developed, mentally and physieally, 
for her age, but was somewhat poorly nourished. 

She had a homogeneous red-colored skin over the entire mandible at 
birth, which was diagnosed as hemangioma simplex. Subsequently, she was 
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treated by x-ray from the forty-seventieth day after birth. The technique 
applied was a short, distant irradiation after Chaoul. For the first six months 
the radiation was continued once a week; each sitting was for three to five 
minutes and it was arranged that only the above-mentioned skin lesion was 
irradiated. For the following three years radiation was continued at one- 
month intervals, and then radiation therapy was discontinued. During her 
infant and childhood stages there were no particular findings in the number 
and form of deciduous teeth and dental arches or in the masticatory function. 


On examination, it was noted that the skin color in the mandibular region 
vas dark brownish red; this skin coloring was diagnosed as telangiectatic 
capillaries, and it was found that some depigmented small flecks had appeared 
on the atrophic skin of that area. There were no peculiar findings on the 
mucous membrane of the lips and oral cavity, but there was a marked 
underdevelopment of the jaws and an abnormal dentition. Dentition was 


3 All teeth except IV belong to the permanent dentition, 
eb | 

but their crowns were all small; their roots especially were short and thin, as 

shown by the radiograph. 

The mandibular region with the tooth germs was exposed to a great dose 
of x-ray which would be assumed from the appearance of the skin which was 
injured by radiation. The duration of the radiation therapy was from the 
forty-seventh day after birth to about the third year of age. During this 
period many tooth germs, where the hard tissue formation had or had not com- 
menced, might have been irradiated. 

The results of experiments gave the conelusion that the younger the animal 
and the earlier the stage of development, the more severe is the damage to the 
tooth germs. When the total amount of the dose of fractionating radiations 
reached a certain level which will cause marked anomalies of teeth, the tooth 


5 by were affected slightly and the latter severely. The same ex- 
planation could be given in the case of deciduous and permanent teeth. The 
teeth of the upper jaw are slightly affected as compared with those of the lower, 
this being due to the differences in the distance from the irradiated skin field. 
The underdeveloped small jaw may be due to the severe radiation. This case is 
of particular interest because the opportunities to demonstrate the effects of 
radiation therapy on the developing tooth structures are rare. 


germs of 


The Use of Partial Vitamin Supplements in the Treatment of Growth Failure 
in Children. By Jean Crump, M.D., and Robert Tully, M.D., Philadelphia, 
a. J. Pediat. 46: 671-681, June, 1955. 


In the majority of the children studied, a report of poor appetite and/or 
a clinical impression of retarded growth and development was prominent in 
the clinical picture. All were children between the ages of 3 and 12 years, who 
had been under observation for at least a year before treatment, although a 
few of the height and weight measurements were taken for a shorter prior 
period, 

Growth failure in most instances was secondary to chronic disease. 
Thirty-two children had allergie disorders, including hay fever, vasomotor 
rhinitis, asthma, eczema, or gastrointestinal allergy. A few had an associated 
endocrine deficiency. Other diagnoses included congenital heart disease and 
feeding and behavioral problems. Clinically, the condition of each child was 
considered to be in a stabilized state and the treatment in the pre-experiment 
period was the same as that during the supplementation with B,,. and B,. 
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The heights and weights of the children were recorded at frequent inter- 
vals. Where prior observation was sufficiently complete to establish a child 
as his own control, his progress was plotted on Wetzel grids. Adequate data 
were available for thirty-two children. Each child was kept on the supplement 
for at least a year. Observations on many of the children were extended be- 
yond the second year. Seasonal spurts in growth were minimized by stagger- 
ing the admissions to the study and by the length of observation following 
initiation of treatment. 


Parental reports of increases in appetite and improvement in activity and 
disposition were almost uniform. There was a definite impression that the 
use of this daily supplement of 25 ng of vitamin B,. and 10 mg. of vitamin B, 
was exerting a beneficial effect in the management of these children. 

Patient acceptance of the vitamin preparation was good and, as a result, 
the reliability of administration by the mother was assured. On _ physical 
examination, improvement in many children was noted during the period of 
the study, and in many this seemed unexpected in view of their previous course. 

It is clear from the results obtained in this study that chronically ill chil- 
dren do not differ substantially from those with no evidence of disease in 
their pattern of response to vitamin B,, therapy. In some cases the arrest 
of growth failure occurred during the first year, with recovery of substance 
and physique evident the second year. In Group I (those children showing 
a definite pattern of malnutrition), nine out of twelve showed some degree of 
response during the first year of supplementation, while eleven out of thirteen 
were improving or holding their gains in the second year. Out of the whole 
group of thirty-two, there was definite reversal of trend with B,. — B, in twelve 
children; this figure increased to sixteen probable positives by the second 
year. Thus, with patients classified according to the Wetzel criteria, a signif- 
icant unprovement in malnourished children took place when they were given 
supplements of 25 ng of B,. and 10 mg. of B, orally each day. 

All the children studied gave a clinical impression of improved nutritional 
status with reports of increased appetite and concomitant weight gains. 
Analysis of the grid data, however, indicates that an actual increase in growth 
rate occurred only when growth failure was genuinely present prior to treat- 
ment. The greater gains achieved by those in Group I substantiate the ob- 
servation by other investigators that the degree of response parallels the need 
for improvement. It has never been contended that B,. therapy will cause 
a normal child to become obese. Rather, the preferential action of the vitamin 
seems to be directed toward the simple growth failures which are responsive 
to an increased food intake. Vitamins B, and B,, have other physiologic roles 
in addition to their mutual appetite-stimulating effect. The maintenance of a 
normal carbohydrate metabolism and a properly functioning gastrointestinal 
tract by thiamine and the regulation of protein and lipid synthesis by vitamin 
B,. are important adjuvants to recovery from depressed growth. 
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News and Notes 


1956 Prize Essay Contest, American Association of Orthodontists 


Eligibility—Any member of the American Association of Orthodontists and any per- 
son affiliated with a recognized institution in the field of dentistry or associated with it as 
a teacher, researcher, undergraduate, or graduate student shall be eligible to enter the 
competition. 


Character of Essay.—Each essay submitted must represent an original investigation and 
contain some new significant material of value to the art and science of orthodontics. 


Prize.—,A cash prize of $500.00 is offered for the essay judged to be the winner. The 
committee, however, reserves the right to omit the award if, in its judgment, none of the 
entries is considered to be worthy. Honorable mention will be awarded to those authors taking 
second and third places. The first three papers will become the property of the American 
Association of Orthodontists and will be published. All other essays will be returned, 


Specifications.—All essays must be in English, typewritten on 8% by 11 inch white 
paper, double spaced with at least 1 inch margins, Each sheet must be numbered and 
bound or assembled with paper fasteners in a “brief cover” for easy handling. Three 
complete copies of each essay, including all illustrations, tables, and bibliography, must 
be submitted. The name and address of the author must not appear in the essay. For 
purpose of identification, the author’s name, together with a brief biographical sketch 
which sets forth his or her dental and/or orthodontic training, present activity, and status 
(practitioner, teacher, student, research worker, ete.) should be typed on a separate sheet 
of paper and enclosed in a sealed envelope. The envelope should carry the title of the essay. 


Presentation.—The author of the winning essay will be invited to present it at the 
meeting of the American Association of Orthodontists to be held at the Statler Hotel, 
Boston, Massachusetts, the week of April 29, 1956. 


Judges.—The entries will be judged by the Research Committee of the American Associa- 
tion of Orthodontists. 


Final Submission Date.—No essay will be considered for this competition unless re- 
ceived in triplicate on or before Jan. 10, 1956, by Dr. Thomas D, Speidel, University of 
Minnesota, School of Dentistry, Minneapolis 14, Minnesota. 


H. I. Margolis, Chairman, Research Committee 
American Association of Orthodontists 
311 Commonwealth Ave. 
Boston 15, Massachusetts 


American Association of Orthodontists, 1956 Research Section Meeting 


Continuing the policy of recent years, the program will consist of a series of ten- 
minute research reports which may be presented orally or read by title only. All persons 
engaged in research are urged to participate in this program, which will be held on April 
29 and 30 and May 1 and 2, 1956, in the Statler Hotel, Boston, Massachusetts. 
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806 NEWS AND NOTES 


Each participant is asked to prepare a 250-word abstract for publication in the 
AMERICAN JOURNAL OF ORTHODONTICS. Abstract for publication and the ten-minute oral 
presentation at the meeting should be carefully prepared to present an adequate description of 
the import of your investigation. 

Forms for use in submitting the title and 250-word abstract of your research will be sent 
to each dental school orthodontic department and to any individual requesting one. Please 
send your title and abstract as early as possible, but not later than Jan. 10, 1956, to Dr. J. 
William Adams, 707 Bankers Trust Bldg., Indianapolis 4, Indiana. 


H. I. Margolis, Chairman, Research Committee 
American Association of Orthodontists 
311 Commonwealth Ave. 
Boston 15, Massachusetts 


American Board of Orthodontics 


The next meeting of the American Board of Orthodontics will be held at the Statler 
Hotel in Boston, Massachusetts, April 24 through April 28, 1956. Orthodontists who desire 
to be certified by the Board may obtain application blanks from the secretary, Dr. Wendell 
L, Wylie, University of California School of Dentistry, The Medical Center, San 
Francisco 22, California. 

Applications for acceptance at the Boston meeting, leading to stipulation of examina- 
tion requirements for the following year, must be filed before March 1, 1956. To be 
eligible, an applicant must have been an active member of the American Association of 
Orthodontists for at least three years. 


Honorary Degree Awarded 
to 
Dr. F. 8. McKay 


Dr. Frederick 8. MeKay, one of the country’s pioneer orthodontists, formerly located 
in St. Louis, Missouri, and Colorado Springs, Colorado, and now an authority on the relation- 
ship between the fluoride content of drinking water and tooth decay, was awarded an 
honorary Doctor of Science degree at the University of Colorado’s summer commencement 
exercises on Saturday, Aug. 27, 1955. 

Dr. McKay has been given international recognition for his research supporting the 
fact that the addition of the correct amount of fluoride to a community water supply that is 
deficient or lacking in natural fluorine content will lessen tooth decay. 

Dr, McKay first became interested in the relation of fluorine and dental health as 
early as 1908. Since that time he has devoted himself to fluorine research and water 
fluoridation studies in cooperation with other fellow researchers and dental health planners. 


American Public Health Association 


Reports on a wide variety of developments related to dental public health will be 
presented before the 83rd annual meeting of the American Public Health Association and 
meetings of forty related organizations in the Kansas City, Missouri, Municipal Auditorium, 
Nov. 14-18, 1955. 

The meetings will bring together more than 5,000 public health specialists from 
Governmental agencies, voluntary organizations and institutions, and private practice in all 
parts of the United States and from many other countries. 
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NEWS AND NOTES 807 


Dr. Reginald M. Atwater, executive secretary of the Association, and Dr. Carl L. 
Sebelius, secretary of the Dental Health Section of the Association, have announced a 
tentative program which includes the following papers of interest to the dental health field: 

ORTHODONTIC CARE. David B. Ast, D.D.S., Director, Bureau of Dentistry, New York 
State Department of Public Health, 

SHORT- AND LONG-TERM OBJECTIVES IN DENTAL PROGRAM PLANNING (a panel discussion). 
Presiding will be H. Shirley Dwyer, D.D.S., Chairman of the Dental Health Section of the 
Association and Director of the Division of Dental Hygiene, Arkansas State Board of 
Health. Participants will be Thomas L. Hagen, D.D.8., Chief, Division of Dental Public 
Health, U. 8. Public Health Service; Arthur Bushel, D.D.S8., Director of Dentistry, City of 
New York Department of Health; Lester Gerlach, D.D.S., former Director of Dental Health 
Service, Milwaukee Department of Health; William A. Jordan, D.D.S., Director, Division 
of Dental Health, Minnesota State Health Department; John W. Stone, D.D.S., Director of 
Dental Health, Mississippi Department of Health. 


Notes of Interest 


Arthur I, Bell, D.D.S., announces that he has moved his office from 406 Medical Arts 
Bldg., Baltimore, Maryland, to 813 Frederick Ave., Catonsville, Maryland, practice limited to 
orthodontics. 

Gerard A. Devlin, D.D.S., announces that he has discontinued his practice at Newark, 
Ne: Jersey, and now limits his time to his practice at 123 Prospect St., Westfield, New Jersey. 

G. Vernon Fisk, D.D.S., announces the Association of Ross O. Fisk, D.D.S., M.S., at 
818 Medical Arts Bldg., Toronto, Ontario, practice limited to orthodonties. 

Maurice J. Kimelman, D.D.8S., M.S.D., announces the opening of his offices for the 
exclusive practice of orthodontics at 8719 Van Nuys Blvd., Panorama City, California. 

John E. Sage, D.M.D., announces the removal of his office to the Flushing Medical Bldg., 
at 42-27 Union St., Flushing, L. I., New York, practice limited to orthodontics. 

Dr. William R. Schmidt, orthodontist, announces the opening of his office in the 
Coppin Bldg., 7th and Madison, Covington, Kentucky. 

Richard A. Sehwalb, D.D.S8., announces the opening of his office for the limited 
practice of orthodontics at 17 West Blackwell St., Dover, New Jersey. 

Frederick W. Spaulding, D.M.D., announces the opening of his office on March 1, 1955, 
at 433 Main St., Manchester, Connecticut, practice limited to orthodonties. 

Claude R. Wood, D.D.S., announces the association of Thomas G. Townes, D.D.S., Lake 
Avenue Dental Bldg., 1701 Lake Ave., Knoxville, Tennessee. 
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OFFICERS OF ORTHODONTIC SOCIETIES 


THE AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the American 
‘ Association of Orthodontists and the following component societies. The editorial board of 
- the AMERICAN JOURNAL OF ORTHODONTICS is composed of a representative of each one of the 
component societies of the American Association of Orthodontists. 


American Association of Orthodontists 


President, Philip E. Adams ~ ~ ~ ~ ~ ~ 170 Marlborough St., Boston, Mass. 

; President-Elect, A. C. Broussard ~ Maison Blanche Bldg., New Orleans, La. 

Vice-President, Stephen Hopkins ~ ~ ~ ~ 1746 K St., N.W., Washington, D. C. 
Secretary-Treasurer, Franklin A. Squires. Medical Centre, White Plains, N. Y. 


. Central Section of the American Association of Orthodontists 
President, Howard Yost 803 W. Division St., Grand Island, Neb. 


Secretary-Treasurer, Fredrick B. Lehman ~ 1127 Merchants Bank Bldg., 
Pi, Cedar Rapids, Iowa 


3 Great Lakes Society of Orthodontists 
President, Carl R. Anderson ~ ~ 402 Loraine Bldg., Grand Rapids, Mich. 
Secretary, Hunter I. Miller ~- 1416 Mott Foundation Bldg., Flint, Mich. 


Treasurer, George S. Harris ~ - 18520 Grand River, Detroit, Mich. 


Middle Atlantic Society of Orthodontists 


President, B. Edwin Erikson -~ -~ -~ - 3726 Connecticut Ave., N.W., Washington, D. C. 
Secretary-Treasurer, Paul Deems ~ ~ 835 Park Ave., Baltimore, Md. 


Northeastern Society of Orthodontists 


uy President, Eugene J. Kelly ~ ~ ~ ~ ~ ~ ~ -~ ~ 455 W. State St., Trenton, N. J. 
Secretary-Treasurer, Wilbur J. Prezzano -~ - - - Medical Centre, White Plains, N. Y. 


Pacific Coast Society of Orthodontists 


President, Arnold E. Stoller ~ - - - Medical Dental Bldg., Seattle, Wash. 
4 Secretary-Treasurer, Raymond M. Curtner ~ ~ -~ - 450 Sutter St., San Francisco, Calif. 


Rocky Mountain Society of Orthodontists 
President, Walter K. Appel ~ ~ ~ 4018 Moore Ave., Cheyenne, Wyo. 
Secretary-Treasurer, Howard L. Wilson ~ ~ ~ ~ ~ ~- Republie Bldg., Denver, Colo. 
Southern Society of Orthodontists 
4,’ President, Olin W. Owen ~ ~ ~ ~ ~ ~ ~~ ~ 1201 East Morehead St., Charlotte, N. C. 
Secretary-Treasurer, M. D. Edwards ~ ~- 132 Adams St., Montgomery, Ala. 
Southwestern Society of Orthodontists 
President, J. Victor Benton 1206 Union Nat’l Bank Bldg., Wichita, Kan. 
Secretary-Treaswrer, Harold 8. Born ~ 9088. Johnstone, Bartlesville, Okla. 


American Board of Orthodontics 


President, C. Edward Martinek ~ 661 Fisher Bldg., Detroit 2, Mich. 
Vice-President, Ernest L. Johnson 450 Sutter St., San Francisco 8, Calif. 
Secretary, Wendell L. Wylie - University of California School of Dentistry, 
re The Medical Center, San Francisco 22, Calif. 
Treasurer, Lowrie J. Porter ~ ~ ~ 41 East 57th St., New York, N. Y. 
Director, William R. Humphrey ~ ~ ~ ~ ~ Republic Bldg., Denver, Colo. 
ey Director, L. Bodine Higley ~ -~ -— - University of North Carolina, Chapel Hill, N. C. 
Director, Jacob A. Salzmann ~ 654 Madison Ave., New York, N. Y. 
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ADERER NO. 4 WIRE: 


This high-fusing platinum gold alloy pro- 
vides great strength, elasticity and pliability. 
It is highly recommended for base wire, 
main and auxiliary wires such as finger 
springs — and for applications requiring a 
high degree of elasticity. 


ADERER NO. 3 WIRE: 


This is one of the finest wires available. 
It is an alloy of platinum and gold, well- 
adapted for orthodontic work. Despite its 
lower cost, it is high-fusing, has the same 
elastic qualities as No. 4 Wire but offers 
slightly less resistance to rupture. 


ADERER NO. 1 WIRE: 


A platinum-gold alloy wire used successfully 
for the same purposes as No. 4 Wire and 
with the same technique. Although its fusion 
temperature is somewhat lower than No. 4, 
it still may be used with any good grade of 
solder. The properties of No. 1 Wire are 
superior to many competitive higher-priced 
wires. 

MULTI-ORTHO WIRE: 

Here, low cost and low specific gravity pro- 
vide advantageous economy in a high-fusing 
wire with exceptionally fine tempering 
qualities. 


ADERER WIRES ARE AVAILABLE IN ALL GAUGES AND SHAPES—ROUND, 
HALF-ROUND, SQUARE AND RECTANGULAR 


PHYSICAL PROPERTIES OF ADERER GOLD ORTHODONTIC WIRES 


NAME ULT. TENSILE PROPORTIONAL FUSION ELONGATION YIELD PT. COOLING COLD 
STRENGTH LIMIT TEMP. °F IN 2” STRAIN PERIOD MIN. BENDS 


114,500 @Q 74,400 18 5.5 
ADERER NO. 4 WIRE 153,400 OC 117,600 1877 as 00735 30 35 


‘ 108,300 Q 63,600 5 


0069 


130,400 OC 110,600 


92,400 3,000 
WIRE 


ADERER GOLD 


Julius Aderer, Inc., New York - Chicago 


JULIUS ADERER, INC. - 219 E. 44th ST., N.Y. * 55 E. WASHINGTON ST., CHICAGO 


October, 1955 Page 13 


| 
} q 
‘4 i 
| 
“4 
= 
| 
4 
30 
| 
sq 


MODEL BOX 
| Changing Your Address? 


When you move, please— 


(1) Notify us to change your address— 
allow us six weeks to make the 


change. 
BARGER BOX & PRINTING CORPORATION (2) Mention the name of this Journal. 
ELKHART, INDIANA (We publish twelve periodicals.) 


Free Sample and Prices Upon Request 


(3) Give us your old address. If possi- 
ble, return the addressed portion of 
the envelope in which we sent your 


NOW READY! last copy. 
PRACTICAL PROCEDURES WITH THE 
TWIN WIRE APPLIANCE (4) Give us your new address—complete 


—including the Postal zone number. 


DR. CLAIRE K. MADDEN 


This is the course that Dr. Madden gave at (5) Please print your name and address. 
Columbia University and Utrecht, Holland 


$8.00 Thank You! 
Contender ‘te: Circulation Department, The C. V. Mosby 
LEO L. BRUDER Company, Publishers, 3207 Washington 
1 DeKalb Ave., Dept. 66, Brooklyn 1, N. Y. Blvd., St. Lowis 3, Mo. 


Specializing in out of print Dentistry 


Doctor... 


on up-to-date techniques for detecting and treating cancer, we 
have @ @ @ 

@ @ @ inour professional film library, films on nearly 150 
subjects covering cancer diagnosis, detection and treatment, 
available onloan @ @ ®@ 

@ @ @ our monthly publication, “Cancer Current 
Literature,” an index to articles on neoplastic diseases from 
American and foreign journals. 


For information about these 
and other materials, write 
your state Division of the 


American Cancer Society 
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For Controlled For ce ‘the 
proven, widely accepted | 


Headgear 


. Direction of force varied by simple ad- 
justments. 


. Amount of force varied as desired by 
selection of standard types of ligatures. 


3. Maximum patient cooperation assured 
because of ease of application and use. 


. Can be used repeatedly by sterilization 
of button mechanism, and replacement 
of ribbon assembly at a very nominal cost. 


5. Precision workmanship guaranteed. 


Brochure and price information on request 


SPECIALIZING IN RETAINING 
APPLIANCES AND MODELS 


OLYMPIC LABORATORIES 


Serving the Orthodontist exclusively for over 20 years 


995 SOUTH WESTERN AVE., LOS ANGELES 6, CALIFORNIA 
Phone: REpublic 3-1658 


Would you be interested ina... 
TOOTH POSITIONING SEMINAR 


If sufficient demand is indicated, we will offer later during the year a Tooth 
Positioner Seminar in LaPorte, Indiana, under the personal supervision of the 
Tooth Positioner’s originator and developer, Dr. H. D. Kesling. As in seminars in 
the past, the instruction will consider such points as: 


® Possibilities and limitations of the Positioner. 


© Proper stage of treatment in which to introduce 
the Positioner. 


* Technique of preparing the setups. 


© Application of the Positioner to the individual 
patient. 


If you are now using Positioners or are interested in doing so in the future, we 
sincerely believe that your attending such a meeting will prove extremely helpful 
and profitable to your orthodontic practice. We invite your inquiry if you desire 
further information regarding such a seminar. 


THE LaPORTE 7-P LABORATORIES 
Box 73=—LaPorte. Indiana 
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Mr. Daniels 
was willing to 
be bombed 


Apuarats smiled when, in 1921, he 
claimed air power could sink battleships. 
And Mr. Josephus Daniels, the Navy secre- 
tary, said he was “prepared to stand bare- 
headed on the deck of a battleship and let 
General Mitchell take a crack at me with 
bombing airplane.” 

But in an actual test, the most heavily 
armored dreadnaught ever built sank in 
minutes under the sledge-hammer blows of 
the world’s first 1-ton bombs— bombs built 
to Billy Mitchell’s order. 


Mitchell was used to disbelief. In World 
War I, Pershing called his idea for dropping 
infantry by parachute absurd. “Experts” 
laughed when he talked of putting cannon 
in planes, scoffed when he predicted air 
speeds way in excess of 200 miles. 


In his early fight for a strong air force, 
Mitchell saw very dark days. Yet he never 
lost faith in the American people, nor they 
in him. For they recognized his clear fore- 
sight and great fighting heart as part of the 
real American spirit. 


It is this courageous spirit that makes 
America strong—so strong, in fact, that our 
country’s Savings Bonds are regarded as 
one of the finest investments in the world. 

Why not take advantage of that strengtl.? 
Use United States Savings Bonds to guard 
your future, and your country’s future. In- 
vest in them regularly — and hold onto them. 


The U.S. Government does not pay for this advertisement. It is donated by this publication in cooperation with thé 
Advertising Council and the Magazine Publishers of America. 


It’s actually easy to save money—when you 
buy United States Series E Savings Bonds 
through the automatic Payroll Savings Plan 
where you work! You just sign an application 
at your pay office; after that your saving is 
done for you. And the Bonds you receive will 
pay you interest at the rate of 3% per year, com- 
pounded semiannually, for as long as 19 years 
and 8 months if you wish! Sign up today! Or, 
if you’re self-employed, invest in Bonds regu- 
larly where you bank. There’s no surer place 
to put your money, for United States Savings 
Bonds are as safe as America! 


Safe as America— 
US. Savings Bonds 
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The NEW short bristle 


BI-PO 
“shorty 


ORTHODONTIC 


Contour-trim multituft 


@ Spaced to clear wires 
@ Long end-tuft for picking 
@ Reaches second molars 


@ Children like it 
Other models: Dual Action, flat 


trim...General, separated tufts 


Free sample on request 


Send your druggist’s name & address. 
For professional rate, order from 


Unitek Corp., 275 N. Halstead Ave. 
Pasadena 8, California 


ORTHODONTIC 


Bi-Po Company, Box 737, Palo Alto, Calif. 


October, 1955 


HOLDING POWER 


On the football field, it takes a lot of “beef” to 
hold that line—which is just one of the things 
that makes the football field different from the 
dental field. In dentistry, you can do a lot of 
mighty important “holding jobs” with a frac- 
tion of an ounce—if it’s a fraction of an ounce 
of S-C Cement. 


Put the holding power of S-C Cement to your 
own test—at our expense. If you'll mail the 
coupon below (in your professional envelope, 
please) we'll be happy to mail you a FREE 
SAMPLE. 


S-C CEMENT 


A FREE BOOKLET that gives ‘The 
Low-Down on a High Quality Dental 
Cement” is available. If you would 
like a copy of this informative pub- 
lication, check the attached coupon. 


STRATFORD-COOKSON COMPANY 
261-63 South 3rd Street, Phila. 6, Pa. 

Please send me the following. without any charge 
or obligation: 


S-C CEMENT Sample CEMENT Booklet 


Dr. 


AY 
4 
A 
| if 
| 
| 
~ 7 
| 
OJ 


13 
American Cancer Society ~.....--.---- 14 
1 
Barger Box & Printing Corporation -.. 14 
Betta Orthodontic Supplies ~.--------- 3 


Company, The 7 


LaPorte T-P Laboratories ~...----- 11, 15 


Moyer Company, Inc., The J. Bird --.. 10 


INDEX TO ADVERTISERS 


Please mention “American Journal of Orthodontics” when writing 


to our advertisers—it identifies you 


Olympic Laboratories 


Orthodontic Association Wanted —-~-~-~ 18 
Orthodontic Practice For Sale 18 
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Williams Gold Refining Company, Inc. 


ORTHODONTIST—University trained seeks 
association or purchase of practice in New 
York vicinity or Connecticut. Please reply 
to Box WD, American Journal of Ortho- 
dontics, 3207 Washington Blvd., St. Louis 3, 
Missouri. 


FOR SALE—Thriving orthodontic practice 
in large Ohio city. Office located in new, 
modern, air-conditioned medical building. All 
equipment, including 2 motor chairs, practi- 
cally new. Terms can be arranged. Please 
reply Box SC. American Journal of Or- 
thodontics, 3207 Washington Blvd., St. Louis 
3, Missouri. 


ORTHODONTIST 


ASSOCIATE 
active Central Missouri State practice. 
Trained in Johnson and Labio-Lingual tech- 
nics. All replies confidential. Please reply 
to Box PH, American Journal of Orthodon- 
tics, 3207 Washington Blvd., St. Louis 3, Mo. 


wanted in 


ORTHODONTIST, completing university 
training including Edgewise, Johnson, and 
Labio—lingual techniques, desires associa- 
tion in New York State or City. Please 
reply to Box RR, American Journal of 
Orthodontics, 3207 Washington Blvd., St. 
Louis 3, Mo, 


ORTHODONTIST—University trained, California 
license, veteran, private practice experience, desires 
association with established practice or group prac- 
tice. Please reply Box FP, American Journal of 
Orthodontics, 3207 Washington Blvd., St. Louis 3, 
Missouri. 
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Published by THE C. V. MOSBY COMPANY, 3207 Washington Blvd. 
St. Louis 3, U. S. A. 


Entered at the Post Office at St. Louis, Mo., as Second-class Matter 


Published Monthly. Subscriptions may begin at any time. 


Official Publication of The American Association of Orthodontists, 
its component societies and The American Board of Orthodontics 


Editor-in-Chief 
H. C. Pollock, St. Louis, Mo. 
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EDITORIAL COMMUNICATIONS 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr, H. C. Pollock, 8015 Maryland Ave., St. Louis 5, Mo., U. S. A. 


Manuscripts should be typewritten on one side of the paper only, with double spacing and 
liberal margins. References should be placed at the end of the article and should include, 
in the order given, name of author, title, Journal, volume, pages, and year; e.g., Smith, E. J.: 
Children’s Dentistry, Am. J. Orthodontics, 34: 1-25, 1947. Illustrations accompanying manu- 
scripts should be numbered, provided with suitable legends, and marked lightly on back 
with author’s name. Articles accepted for publication are subject to editorial revision. 
Neither the editors nor the publishers accept responsibility for the views and statements of 
authors as published in their “Original Articles.”’ 


Illustrations.—A reasonable number of halftone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables or extra illustrations. Copy for zinc cuts (such as pen drawings and charts) 
should be drawn and lettered only in India ink, or black typewriter ribbon (when the type- 
writer is used). Only good glossy photographic prints should be supplied for halftone work; 
original drawings, not photographs of them, should accompany the manuscript. 


Books for KReview.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed, and no published acknowledgment of books received will be made. 
These should be sent to Dr. J. A. Salzmann, 654 Madison Ave., New York City. 


Reprints.—Reprints of articles must be ordered directly through the publishers, The 
Cc. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo., U. S. A., who will send 
their schedule of prices. Individual reprints of un article must be obtained through the 
author. 


BUSINESS COMMUNICATIONS 


Business Communications.—All communications in regard to advertising, subscriptions, 
change of address, etc., should be addressed to the publishers, The C, V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo. 


Subscription Rates.—-For service within the United States, its possessions, and the Pan- 
American Postal Union countries (includes Spain), $10.00 a year; Canada, $10.25; other 
countries, $11.00. Students, interns, and residents are served at one-half these rates, HKe- 
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THE DENTIPHORE 


An instrument used in making oriented dental casts. These oriented 
casts provide a practical method for recording and diagnosing of dento- 
facial and dental asymmetries met in dental practice generally and in 
orthodontic practice specifically. 

The advantages to be gained from the use of the dentiphore may be 
stated as follows: 


(a) From the base or Frankfort plane, changes in vertical positions of teeth can be 
recorded. In changing the occlusal plane through treatment the oriented cast 
will show whether this was accomplished by depressing certain teeth, elongating 
other teeth, or both. 


(b) Measuring from the same plane, changes in overbite can be noted. 


(c) Changes in the axial position of teeth can be noted from a comparison of the 
long axis of the teeth with the parallel sides of the cast and their relation to 
the Frankfort plane. 


(d) Mesio-distal movement of the individual teeth or segments of the arch can be 
ascertained from the preauricular plane. 
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